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Surface Units Description and Sampling Plan Chapter 14 

14. SURFACE UNITS DESCRIPTION AND SAMPLING PLAN 

14.1. Introduction 

This chapter provides site descriptions and field sampling plans for several SWMUs that have the 

potential for past releases that were confined primarily to surface soils. The list below identifies 

the SWMUs addressed in this chapter, the general group in which they fall, and the section in 

which they are addressed. 

• Storage Areas and Tanks 

• Section 14.2 
SWMU 21-003, PCB Container Storage Area 

• Section 14.3 
SWMU 21-004, Aboveground Tanks and Drain Lines 

• Section 14.4 
SWMU 21-028(d), (e), Active Container Storage Areas 

• Section 14.5 
SWMU 21-029, DP Tank Farm 

• Section 14.6 
SWMU 21-002(b), Inactive Container Storage Areas 

• Surface Disposals 

• Section 14.7 
SWMU 21-013(b)-(f), Surface Disposal Areas 

• Sewage Treatment Plant 

• Section 14.8 
SWMU 21-013(a), Surface Disposal Area, and 
SWMU 21-026, Sewage Treatment Plant 

For all of the SWMUs in this chapter, data are needed on the presence or absence of contami

nants in surface soil and. subsurface soil. Identified potential contaminant migration pathways for 

all of the SWMUs include surface run-off, infiltration, and vapor phase transport (see Chapter 5). 

The erosive exposure of wastes is identified as a potential pathway at three SWMUs, 21-028 (d) 

and (e). 21-013 (b)-(g), and 21-013(a). Exposure routes and poten~ial receptors for each envi

ronmental transport pathway are identified in Chapter 6 . 
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Chapter 14 Swface Units Description and Sampling Plan 

The criteria for preliminary identification of potential response actions at TA-21 SWMUs are 

presented in Chapter 10. For the SWMUs listed in this chapter, the no-action altemative is 

identified as a potential appropriate remedial altemative for all SWMUs with the exception of 

SWMU 21-003, PCB container storage area. The field investigations at five of the SWMUs 

included in this chapter may determine that not aU of these SWMUs are release sites. If it is 

determined that the SWMU is not a release site, the SWMU will be proposed for no further 

investigation. Other preliminary remedial alternatives identified for the SWMUs in this chapter 

include institutional controls, monitoring, treatment, removal and disposal, and removal and 

treatment (see Table 10-1). 

The following paragraphs present a brief description of each of the SWMUs in this chapter and 

the field investigation proposed for each. For all SWMUs in this chapter, the field measurements 

and laboratory analyses for initial investigations are summarized by section in Tables 14-1 and 

14.1-11. The same information for subsequent investigations is presented in Tables 14.1-111 and 

14.1-IV. The strategy for field and laboratory analyses is presented for each SWMU in flow 

charts in Figs. 14.1-1 through 14.1-7. 

PCB Container Storage Area (SWMU 21-003). This SWMU was a storage area for PCB

bearing equipment and PCB-contaminated waste, oils, solvents, and trash between 1978-1989. 

PCB contamination in surface soils is documented. The strategy for the field investigation at the 

PCB container storage area is presented in Fig. 14.1-1. Field measurements and laboratory 

analyses are summarized in Tables 14.1-1 through 14.1-IV. 

The field investigation is designed to incorporate and confirm earlier analytical data on PCB 

concentrations in surface soil samples. Results from an initial investigation of contamination in 

surface soils will be used to guide a required subsequent investigation to determine the lateral 

and vertical extent of contamination. 

Aboveground Tanks and Drain Lines (SWMU 21-004). The SWMU includes three 

aboveground tanks and a drain line. No information on past releases from these units is avail

able. The strategy for the field investigation is presented in Fig. 14.1-2. Field measurements and 

laboratory analyses are summarized in Tables 14.1-1 and 14.1-11. No field investigation will be 

performed at TA-21-335 if analyses of swipe samples from the tank indicate that contaminants 

are not present. 

Active Container Storage Area (SWMU 21-028(d) and (e). The areas 'for investigation are 

loading docks on the north side of Buildings TA-21-209 and -210. The sites are currently subject 
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Surface Units Description and Sampling Plan Chapter 14 

to RCRA regulations. Because use of the sites predates RCRA definitions, the sites will be 

investigated to confirm that no environmental releases occurred before RCRA regulations went 

into effect. The strategy for the field investigation is presented in Fig. 14.1-3. Field measure

ments and laboratory analyses are summarized in Tables 14.1-1 and 14.1-11. 

DP Tank Farm (SWMU 21-029). The DP tank farm, consisting of 15 tanks, was active from 

January 1946 until February 1985. Tank removal was completed by July 1988. During excava

tion, only one tank, which contained diesel fuel, was found to have leaked. Soils in the area of fill 

stations were contaminated with fuel. Contaminated soils at the fill stations were remediated in 

1988. 

The objective of the field investigation at SWMU 21-029 is to confirm that contaminants are not 

present. The strategy for the field investigation is presented in Fig. 14.1-4. Field measurements 

and laboratory analyses are summarized in Tables 14.1-1 and 14.1-11. 

Inactive Container Storage Areas [SWMU 21-002(b)]. The site to be investigated is a former 

drum storage structure, T A-21-38, which is located southeast of Building T A-21-31. The structu re 

was built in August 1945 and decommissioned in February 1966. No data are available on the 

contents of the drums that were stored in the building, nor is there a recorded history of spills or 

leaks. 

The objective of the field investigation is to confirm the absence of contamination. The strategy 

for the field investigation is presented in Fig. 14.1-5. Field measurements and laboratory analy

ses for an initial investigation and a possible subsequent investigation are summarized in Tables 

14.1-1 through 14.1-IV. 

Surface Disposal Area [SWMU21·013(bHf}]. This SWMU grouping addresses areas known or 

suspected to have been used in the past for surface disposal of various materials. No previous 

sampling data exist regarding potential contaminants at these sites. 

The objective of the field investigation is to confirm the absence of contamination. The strategy 

for the field investigation is presented in Fig. 14.1-6. Field measurements and laboratory analy

ses for an initial and a possible subsequent investigation are summarized in Tables 14.1-1 

through 14.1-IV. 

Surface Disposal Area and Sewage Treatment Plant. This grouping of SWMUs addresses 

three active sites at the sewage treatment plant and an inactive surface disposal area. The 

disposal area received sand from sand filter beds and sludge-drying beds of the sewage treat-
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Chapter 14 Surface Units Description and Sampling Plan 

ment plant. No data exist regarding contamination of the inactive disposal area or of the area 

surrounding the sewage treatment plant. However, radionuclide assays on liquid effluents and 

sludges show that elevated values were present in some samples. Inorganic assays on sludges 

show that concentrations for many metals were considerably higher than concentrations consid

ered to be background in area soils. 

The objective of the field investigation is to confirm the presence or absence of contamination on 

subsurface soils, and, if contamination is present, to determine the extent of contamination. The 

strategy for the investigation is presented in Fig. 14.1-7. Field measurements and laboratory 

analyses are summarized in Tables 14.1-1 and 14.1-11. 
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14.1-1 SUMMARY OF INITIAL INVESTIGATIONS BY SECTION FOR CHAPTER 14. 

Survey Areas lSurface, INear Surface ITank Samples 

Section Deecripdoo 

Soli Samples 
Soil INO, 01 No. ot 

l.JInd Radiological Geophpicalls.mpe.. location. Sample. I SWIpe. Uquld 

14.2 PCB Ctr. Slg. AI .. 

14.3 Abowground T.nh '·.···.·:::··:....1~·.I.· ••••• ::~·;<i·d·I·<.·;:·.~,:~ •• :;:.1 6: I· •• :: ··:;;;1::;;:::::;::, ••.• 1 3* I 3* 
14.4 Aclive Ctr. SI". AI •• .. ' ····1 ',4 r I:ri~ !<·'·".'''.·.'···''·,,::,,',·R' 
14.5 OP Tank Farm 2 
14.6 Inactive CU. Slg. Alea. 

14.1 Surfece Olapoul Ale .. 6·1 36 1.·~\.36Ii' 1 Q() 
14 .• Sewage Treatment Plan .1 .\'g- I 12n:·i,:;.t,,~3.: .·"·'··'··"'··<·'::'U 

1 
.. , '1 .. 

Total 14 26 126 47 197 3* 

• Either SWipe. or liquid aample. will be collected. nol bolh. 

Section Description 

14.2 PCB Ctr. Slg. Ale. 

14.3 Aboveground Tanh 

14.4 Active Clf. SI". Ale. 

14.5 OPTank Farm 

14.6 Inactive CU. Slg. AleLle 

14.1 Surface Di6p01IIl1 Aleal 

14.8 Sewage Trealment Plant 

Total 

Borefioles 
halow 

Tolal 

Number Footage 

2 110 

10 I-roo 

36 I 270 

48 380 

No. of 

Sample. 1~"l1'."~ i,j,::::d 
4 I ..... < .• ,., .... ,., ..... ,.,.;:, ..... , 

40 
' .... ,. ,. 

108 ...... 1"',.,: .. : .. 
.11 '3Ql-<~6 3 

I . 
I ." , '. I . 

152 1 30 6 3 

Tolal 

Foota"" 

151 

151 

No.ot 

Sample. 

32 

32 
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8 
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32 
13 
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14.1-11 SUMMARY OF SAMPLE AND ANALYSIS FOR INITIAL INVESTIGATIONS BY SECTION FOR CHAPTER 14. 

Field Sample Screening 
Oro .. Gamma 

Groaa Alpha 

Orllanlc Va"", 

Combulllible OaalOxygen 

lithological loglllnll 

Field Laboratory Measurements 
GroeeAlphe 

Gamma Spectrometry 

Tritium 

VoIallle Organlca 

PC8 

SoIl MoIlllur. 

Chloride., Nltre.aa 

Laboratory Analysis 
Gamma Spectrometry 

Tritium 

Tolel Uranium 

looIOf.1c Plulonlum 

lootoplc Uranium 

Strontium 90 

VOA (SW 8240) 

Seml""'atll .. (SW 82701 

Metal. (SW 80101 

PC8 (SW 8(80) 

TClPMetala 

Aabeatol 

Ethanol 

,---..... 

c. 

14.2 14.3 

9. 
63 9 

63 9 
4 
4 

17 6 
17 6 
17 
63 5 
63 

27 11 
27 11 
27 11 
27 11 

11 
32 15 
31 13 
31 13 
31 

14.4 14.5 14.6 14.7 14.8 

8 42 8 323 
8 42 8 323 59 

8 42 8 323 59 
40 108 59 
40 323 38 

42 251 59 
42 251 59 

251 38 
42 251 

38 
38 

10 22 10 79 25 
10 10 79 25 
10 10 79 25 
10 10 79 25 

10 10 79 25 
12 26 12 94 33 
11 25 11 90 29 
11 25 11 90 29 

25 

25 _._ .. _ ...... -

• 

Total 

390J 
512 j 

I 

512 j 

211 I 

405 I 

375 
375 
306 
361 
63 
38 
38 _ .. _ ........ _-

184 
162 
162 
162 

... ~ 

135 
224 
210 
210 

31 
25 
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Seclion o..lICllplion 

14,2 PCB Clr. Stg, Atea 

14,3 Aboveground Tanb 

14.4 Active Clr. Stg. Atea 

14,5 OPTank Farm 

14,11 Inaclive CII, Stg. A,II ... 

14.7 Surlace Ollpoul Alea. 

14.8 SoIwage T realmanl Planl 

Total 

Seclion o..lICriplion 

14.2 PGa Clr. Stg. Alee 

14.3 Aboveground Tanks 

14.4 AClive CIr. Stg. Area 

14.5 OPTank Farm 

14,6 Inactive Glr. Stg, Arellll 

14.7 Surrac. Disposal Ale86 

14.8 Sewage Treatment Plant 

1------.. -------

Total 

• 

14.1-111 SUMMARY OF SUBSEQUENT INVESTIGATIONS BY SECTION FOR CHAPTER 14. 

Survey Areas Surface Near Surface 
Soil Samples 

Soil No. of No.o' 
Land l.ncallon, Sample. 

10 4 20 

Boreholes 
Shallow 

Tolal No, of 

Number Footage Samples 

B 65 26 

I 

3 15 6 
4 30 12 

15 110 44 
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14.1-IV SUMMARY OF SAMPLE AND ANALYSIS FOR SUBSEQUENTINVESTIGATIONS BY SECTION FOR CHAPTER 14. 

Field Sample Screening 
GronGamma 

Gro •• Alpha 

Organic lIapot 

Combustible GaelOxygen 

Lilhologlcal Logging 

Field Laboratory Measurements 
Gro •• Alpha 

Gamm. Spectrom@lry 

Tr/lium 

1I00a,lIe Oraanlc. 

PCB 

Soil Mol.lure 

Chloride •• Nltrale. 

Laboratory Analysis 
Gamma SpecllOmetry 

Trillum 

TotalU,allium 

l.oIoplc Plulonium 

Isotopic Uranium 

S1rontlurn 90 

1101. (SW 8240) 

SemillOl.lile. (SW 82701 

Metale (SW eolO) 

PCB (SW 8080) 

TCLPMel.'o 

A.beeloo 

E.hanol 

14.2 

26 

26 
26 
26 

26 
26 

26 
26 

9 
9 
9 
9 

9 
16 

15 

14.6 14.7 

7 36 
7 36 

7 36 
2 12 
2 36 

7 28 
7 28 
7 28 
7 28 

5 13 
5 13 
5 13 
5 13 

5 13 
t-------

7 16 
6 15 
6 15 

13 

• 

Total 

--43-

69 

69 
40 
64 

61 
61 
35 
61 
26 
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27 
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Surface Units Description and Sampling Plan Chapter 14 

Perform land survey to locate TA·21·38 

INITIAL SAMPLING 
Collect surface soil samoles at 8 tocations 

defined by FSP 

Initiate Field Investigation 

SUBSEQUENT INVESTIGATION (If required) 
Collect surface soil samples to determine areat extent; 

collect borehole samples to determine vertical extent (nominal depth 5 ft). 
Note: for planning purposes, the estimated number of subsequent samples follows: 

6 surface soil samples, 6 subsurface soil samples. 

Perform field screening on all samples as required by FSP 

FIELD LAB 
Fi elo sc-een all subsequent samples tor decision to 

continue or terminate sampling. Submit 25% of samples 
to analytical lab 

Do field lab results 
indicate additional 

sampling is required? 

ANALYTICAL LAB 

In~lal 

NO sample. 

INITIAL SAMPLING SUBSEQUENT SAMPLING 
Analyze all samples (8) for "full analytical 

suite" listed in FSP 
Use initial results to determine analytical 

suite 

Data Assessment 

Generate tech memostwork plan modification 

Perform cOfTective measures studies 

Implement guidance in FSP for 
subsequent site characterization 

Fig.14.1-1 Logic flow for the field investigations to investigate contamination at SWMU 21-002(b) 
former drum storage structure 

TA-21 Operable Unit RFI Work Plan for ER May 1991 Page 14-9 



ChapTer 14 Surface Units Description and Sampling Plan 

Initiate preir.vestigation sal"1piing. Collect 3 swioe samp.es frorr. tank TA-21-335 for analysis in field lab. 

Do not initiate field investigation at 
tank TA-21-335 

Radiation survey to guiae sa-npling 

INITIAL INVESTIGATION 

YES 

Tank TA-21-335: collect 5 surface soil samples; 

Are fieid 
surveys reauired in 
Field Samp:ing Plan 

(FSP)? 

Tank TA-21-340: locate 2 borer,o·es cowngradient of berm; 
nominal depth 5 ft; collect 4 (tota 1 s~osurface soil samples 

SUBSEQUENT INVESTIGATION (if required) 
Tanks TA-21-335 & -346: implement guidance in FSP 
'0' additional sampling to determine lateral and vertical 
extent of contamination. Note: for planning purposes, 
:: is assumed that no additional samples are required. 

Perform field screening on all sampies as required by FSP 

FIELD LAB 
Analyze all subsurlace soil samoles. Analyze all subsequent 

investigation sampes. Submit 30"10 of samples to analytical lab. 

YES 
Continue sampling as recu'reo in FSP 

AU subsuriace samples: 
ail subsequont sampling 

NO 

NO In~ial inllllSligation, 
surface soil samples 

ANAL YTICAL LAB 

SUBSEQUENT INVESTIGATION 
Use i~itial analytical results to determine analytical suite 

Are additional data 
needed for site 

INITIAL INVESTIGATION 
Analyze all soil samples for a "full analytical suite" 

Data Assessment 

Impiement guidance in FSP for subsequent site characterization 

Perform corrective measures studies 

Fig. 14.1-2 Logic flow for the field investigation at SWMU 21-004, aboveground tanks and 
drain lines. 
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Initiate Reid Investigation 

FSP requires radiation survey to guide 
collection of near-sunace soil samples 

SUBSEQUENT INVESTIGATION (if required) 

Chapter 14 

INITIAL INVESTIOATION 
Collect site characterization samples for SWMU 21-Q28(d): 

4 near-suriace soil sampes; SMWU 21-028(e): 4 near-suriace 
soil samples (total 8 sampes) 

Use guidance in FSP to expand area of investigation. Near
suriace soil samples: collect on 20-11 by 20-11 grid. Borehole 
samples: 10-11 nominal depth. Note: for planning purposes, 

it is assumed lhat no additional samples are required . 

........., Periorm field screening on all samples as required by FSP 

Investigation 

NO Initial 
Inv8$tigatton 

FIELD LAB 
Anatyze all subsequent samples. Submit 30% of 

samples to analy1ical lab 

ANAL YTICAllAB 
INITIAL INVESTIGA TION SUBSEQUENT SAMPLING 

AnalyZe all samples lor "full analyslical suite" Use initial results 10 determine analy1ical suite 

Implement guidance in FSP for 
subsequent site characterization 

Data Assessment 

Generate tech memosfwork plan modification 

characterization? 

Penorm corrective measures studies 

Fig. 14.1-3 Logie flow for the field investigation at SWMU 21-028(d), (e), active container storage 
areas. 
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Chapter 14 Surface Units Description and Sampling Plan 

Initiate Field Investigation 

Perform land survey to define location lor 
shallow txxeholes and surface soil samples 

Are lield 
surveys required in 
Field Sampling Plan 

(FSP)? 

INITIAL INVESTIGATION SUBSEQUENT INVESTIGATION (if required) 
Fellow FSP guidance. Shallow Boreholes: Follow FSP guidance. Shallow boreholes: locate 10 leet downgradient from each 

contaminated txxehole in initial investigation. Follow initial investigation nominal 
deplh and sampling requirements. Sur1ace Samples: coiled sur1ace soil samples 

Drill 10 boreholes with a nominal depth 01 
10 II. Coiled 4 samples Irom each txxehole 
;total 40 samples;. Surface samples: coiled 

2 sur1ace soil sa'11p1es at the drain outlall 
10 It in each ot 4 diredions from each contaminated sample in the initial investigation. 
Note: IOf planning purposes, it is assumed that no additional samples are required. 

Per10rm fiek: screening on all samples as required by FSP ~ 

FIELD lAB 
FSP guidance requires analysis 01 all samples in 

field lab 

YES 

Continue sampling as required by FSP ro, ... --; NO Surlace 
Soil Sarrpl ... 

ANAL YTleAl lAB 
FSP guidance requires subminal 01 all samples with positive results to analytical lab. 30% of 

remaining samples shall be submined for coolirmation. All sur1ace soil samples shall be 
submitted 10 analytical lab. Analysis indudes volatiles, semivoiatiles, ethanol, metals. 

PCBs and gamma spec. 

Data Assessment 

Generate tech memOSlWOfk plan modification 

Are additional data 
needed lor site 

characl erization? 

NO 

Perform corrective measures studies 

Implement guidance in FSP for 
subsequent site characterization 

Fig. 14.1-4 Logic flow for iield ihvestigations at SWMU 21-029, DP tank farm. 
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Collect surface soil sampkis 
at 8 locations defined 

by FSP 

Initiate Field Investigation 

SUBSEQUENT INVESTIGATION (if l'Wquired) 
Coiloct su rface soil sampies to determine areal extent; collect 

borehole samples 10 ootermine lIertical extent (nominal depth 5 ttl. 
Note: for planning purposes. the estimated number of subsequent 

samples follows: 6 surface soil samples, 6 subsurface soil samples • 

. ~ Perform field screening on all samples as required by FSP 

INITIAL SAMPLING 

FIELD LAB 
Analyze all subsequent sampies for decision to 

continue or terminate sampiing. SJbmit 25% of samples 
to analytical lab 

ANAL YTICALLAB 

Do field lab results 
indicate additional 

sampling is required? 

SUBSEQUENT SAMPLING 
Analyze all samples (8) for "full analyf.cal 

suite" listed in FSP 
Use initial results to determine analytical 

suite 

Data Assessment 

Generate tech merroSIWork plan modification 

Perform corrective measures studies 

Implement guidance in FSP for 
subsequent site characterization 

Fig. 14,1·5 Logic flow for the field investigations to investigate contamination at SWMU 21-002(b), 
inac:ive drum storage structure, 
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Chapter 14 

Periorm land survey to establish sample 
grid and areal surveys with radiation 

instruments to identify areas of contamination. 
Perlorm areal surveys with organic vapor 

instruments aI SWMU 2H)13(a) 

INITIAL INVESTIGATION 

Surface Units Description and Sampling Plan 

Initiate Field Investigation 

Surlace soil samples: collect 12 in each SWMU (72 total). Near surlace soil 
samples: in SWMUs 21-013(b). (I), and (g) collect 2 samples at depth intervals I 

of 12-18 in. and 24-30 in. aJ 9 tocations in each SWMU (54 total). Shallow bore- : 
hole samples: in SWMUs 21..()13(c). (d), and (e). collect 3 subsurlace samples : 
from each 01 12 boreholes per SWMU with a nominal depth of 8 feet (108 totan. : 

SUBSEQUENT INVESTIGATION (If required) 
Collect samples on a 2O-ft spacing at locationS) 

determined from results from initial investigation. 
Follow initial investigation sampling protocols. 

Note: for planning purposes, a maximum 
of 32 additional soil samples is assumed. 

Continue sampling as required by FSP 

Perform Held screening on all samples 
as required by FSP 

FIELD LAB 
FSP guidance requires that all samples are 
analyzed in field lab. Initial investigation: 
72 surface soil samples, 54 near-surface 

soil samples. 108 subsurface soil samples 
(134 total); subsequent investigation: 

32 total (estimate) 

ANAL VTICAL LAB 
FSP guidance requires submitlal 01 25% 01 field lab samples to analytical lab for a 1ull analytical 

suite: Initial investigation: 34 samples; subsequent investigation: 8 samples (estimate) 

Data Assessment 

Generate tech memOSIwork plan modification 

Perform correclive measures studies 

Implement guidance in FSP for 
subseq uent site characterization 

Fig.14.1-6 Logic flow for field investigations at surface disposal areas. 
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Initiate Field Investigation 

Periorm radialion instrument fjejd survey 
over the surlace disposal area, 

SWMU 21-013(a) 

INITIAL INVESTIGATION 
SWMU 21-026(a): 1 angle borehole, drill distance = 47 It: 

collect 10 subsurlace soil samples 
SWMU 21-026(b): 2 angle boreholes, drill distance = 52 It; 

collect 11 subsurtace soil samples each 
SWMU 21-026(0:: 1 vertical borehole, nominal depth = 30 It; 

coiled 7 stbsurtace soil samples 
SWMU 21-013(a): coNed 21 (minimum) near surface soil 

samples al 0-24·in.-depth on grid and at -hoc spots-

Pertorm fiela screening on all samples as required 
by FSP 

FIELD LAB 
Analyze all borehole samples tor soil moisture, 

chlorides, and n~rales. 
Analy ze atl near surf ace soil samples 

Follow guidance 
in FSP 10 continue 

or terminate 
sampling 

YES 

SUBSE~UENT INVESTIGATION (if required) 
Follow guidance in FSP to determine lateral and vertical 

extent 01 oontamination. 
SWMU 21-02G(a)-{c): locate vertical boreholes 

SWMU 21-013(a): collect near surface samples and subsurface 
soil samples from boreholes. 

NoIe: lor planning purposes, it is assumed that no additional 
samples will be collected 

NO Angle 
bore hoi"" 

Does FSP require 
a decision on number 01 

samples based on 
field screening? 

ANAL YTICAL LAB 
INITIAL INVESTIGATION 

SOOmil 30% olliejd lab samples to analytical lab 
lor the -'ull analytical suile." In addition, analyze 
all borehole samples that have high soU moisture 

I SUBSEOUENT INVESTIGATION 
I Use initial results 10 determine analytical suite, 
I analyze 30% 01 samples collected 
I 
I 

Data Assessment 

Generate tech memos/work plan modification 

Perform corrective measures studies 

Implement guidance in FSP lor 
subsequent site characterization 

Fig. 14.1-7 Logic flow for the field investigation at SWMU 21-013(a), surface disposal area, and 
SWMU 21-026, sewage treatment plant. 

TA-21 Operable Unit RFI Work Plan for ER May 1991 Page 14-15 



• 

• 

• 

Chapler 14 Surface Units Description and Sampling Plan 

14.2. PCB Container Storage Area 

14.2.1. Site Description 

This chapter describes the field investigations for the PCB-container storage area (SWMU 21-

003). PCB-ccntaminated materials were stored inside Building TA-21-61. as well as on an area 

immediately east of the building (see Fig. 14.2-1). A portion of the storage area adjacent to the 

building is currently asphalted (a bermed drum storage pad). In the past, however. PCB-contami

nated materials were stored there on the ground. Previous sampling has shown contamination to 

be present as a result of past operations at the storage area. 

14.2.1.1. Site History 

Construction of TA-21-61 was completed on September 30.1950 (LASL no date). The building 

was originally used for nuclear propulsion program work (LASL 1958). No potential contaminants 

are known to be related to that work. Beginning in February 1978, the building and a bare earth 

pad directly east of the building were used for storage of capacitors and transformers containing 

PCB.oil, PCB-contaminated pumps, and drums of PCB-contaminated waste oil, solvents and 

trash (Warren 1979; Warren 1980). 

Use of the bare earth pad for storage of PCB-contaminated materials continued until October 

1981 when part of the area was paved with asphalt and bermed. No excavation of the soil was 

performed prior to laying the asphalt pad (Weston 1991). Thereafter, the new asphalt pad was 

used for the temporary storage of drums containing less than 500 ppm PCB. and drums contain

ing greater than 500 ppm PCB were stored inside TA-21-61 (Balo and Warren 1981). Building 

TA-21-61 and the asphalt storage pad continued to be used for storage of PCB-contaminated 

materials until August 1989 when the PCB storage area was moved to TA-54-39 (Hupke 1990). 

The history of the PCB operations at TA-21-61 and the storage area east of the building is 

discussed in the Waste Management Site Plans for 1979-1981 and 1986 (Warren 1979; Warren 

1980; Balo and Warren 1981; Warren and Balo 1987). 
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Material Disposal 
Area (MDA) 
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o 
I 

100 200 ft 
I 

Fig.14.2-1 Location of the former PCB Container Storage Area, TA-21-61 (Balo and Warren 1981; 
Warren and Balo 1987). 

14.2.1.2. Existing Information 

Grab samples of soil and asphalt were collected on July 21, 1988, on and around the asphalt pad 

adjacent to building TA-21-61. The sampling locations and analytical results are shown in Fig. 

14.2-2. (Specific analytical results can be obtained from Group HSE-9 via data request number 

7132 (LANL 1988e) These data indicate that the contamination is nonuniform, ranging from less 

than 1 ° ppm to appr: ximately 95,000 ppm. The highest PCB concentrations are on or adjacent 

to the asphalt pad. PCB contamination was 10und to extend at least 30 ft east and west of the 

pad and 4 and 8 ft south and north, respectively. Concentrations off the pad remain elevated (in 

the range 10 to 100(1 ppm). with a 1ew interior and perimeter samples having concentrations less 

than 10 ppm. No data are available for greater distances from the pad. 

During 1989, the interior of building T A-21-61 was decontaminated. PCB levels were reduced to 

1 ° 1lg/100 cm
2 

throughout the building. However, one area "outside of the TA-21-61 door on a 

concrete pad" could :-'ot be cleaned to that level (Alexander 1989). This may indicate the pres

ence of PCB contami'lation around the exterior of the building. 

• 

• 
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Fig.14.2-2 Results ofTA-21-61 sampling effort by HSE-7. (LANL 1989b) 

14.2.1.3. Source Term 

The primary contaminant of concern is PCB-contaminated oil and solvents. Kerosene and 

petroleum-based solvents were used at the storage area to rinse the transformers and capacitors 

after they had been drained of PCB oil. The frequency of performing this operation and the 

amount of solvent used each time are not known. It is possible, however, that releases of PCB

bearing solvents may have occurred. 

Contaminants other than the PCB-bearing oils and solvents (such as organics, metals or radionu

clides) are not known to be either present or absent at SWMU 21-003. 
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14.2.2. Objectives and Data Needs 

The objective of this investigation is to confirm the presence and determine the extent of contami

nation at SWMU 21-003. Specific data required to assess contamination at SWMU 21-003 

include the following: 

1. Identify the presence of PCB-related contaminants (PCBs, oils, solvents) and 
other contaminants (organics, metals and radionuclidesj using Level II and III 
data. PCBs have been identified in area soils. It is not known how extensive 
contamination is around the area, or beneath the asphalt pad. 

2. If contaminants are identified in the area, determine the lateral and vertical 
extent of contaminant migration using surface and subsurface sampling and 
Level III analyses. 

3. Identify the contaminants present using Level II and 111 data from drainages in 
the area of SWMU 21-003. Surface soil contamination known to exist in the 
area may have the potential for transport of contamination by water erosion' 
in surface drainages. 

14.2.3. Sampling/Investigation Rationale 

PCBs are soluble in oil and in some solvents but are insoluble in water. Assuming the volume of 

oil and solvent releases was small and that water is ineffective for transporting PCBs, contami

nant penetration is likely to be limited to the upper few feet of the soil profile. Thus, planned 

sampling depths are shallow. 

Two phases of investigations can be planned for SWMU 21-003. The initial investigation consists 

of surface soil sampling to determine the extent of elevated levels of PCBs around Building TA-

21-61 and at greater distances from the asphalt pad. These samples will be analyzed in the field 

laboratory for PCBs. with a percentage submitted to an analytical laboratory for confirmatory 

analyses. Field laboratory analyses will assist in defining the edge of the PCB contaminant 

plume. In addition, a percentage of the samples submitted for analytical laboratory analysis will 

be subjected to a full analytical suite to assess the presence of other contaminants. Results from 

the full analytical suite will be used to limit the analytical suites specified for samples collected in 

later investigations. 

The drainage that collects run-off from the area of SWMU 21-003 is addressed in a separate 

investigation [see Sec. 15.3, SWMU 21-024(c)]. PCB analyses are speCified for soil samples in 

the drainage investigation to supplement the information developed in this investigation. 

.~ 

• 
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The subsequent investigation will focus on determining the concentration levels and the depth of 

contaminant penetration into the soil beneath the asphalt pad and in other areas where surface 

contamination is observed. As above, the samples will be analyzed in the field laboratory for 

PCBs, with a percentage submitted to an analytical laboratory for a full suite of laboratory analy

ses. 

14.2.4. Sampling Plan 

14.2.4.1. Initial Investigation 

Around the Asphalt Pad. Initial investigations in the vicinity of the asphalt pad will consist of 57 

surface soil samples (for method see Sec. 11.5.2.1, Surface Soil Samples). The previously 

sampled area will be expanded to approximately 60 ft from the edges of the pad, with th~ new 

samples placed on a 20-ft grid, except at grid nodes in close proximity to previous sampling 

locations. The planned sampling locations are shown in .Fig. 14.2-3. 

If elevated contaminant levels in perimeter samples are identified by field laboratory analysis for 

PCBs (for method see Sec. 11.7.2.2, PCB Field Screening), the grid will be expanded, and 

additional surface samples will be taken until field laboratory results are uniformly below 10 ppm 

PCB. 

Building TA-21·61. The initial investigation around building TA-21-61 is planned to include six 

surface soil samples taken within 5 ft of the building perimeter, two samples each on the north, 

west and south sides (the east side is covered by the grid described above). If elevated contami

nant levels are identified by field laboratory analysis for PCBs, additional surface samples will be 

taken: It is planned that any additional surface samples will be located on grid nodes obtained by 

extending the 20-ft grid setup for investigations around the asphalt pad. Fig. 14.2-3 shows the 

planned locations of the initial six samples. 

Numbers of Samples/Sample Analysis. For planning purposes, it is assumed that sampling 

around the asphalt pad results in 57 samples with no extension of the grid and that sampling 

around building TA-21-61 resuns only in the initial six samples. 

It is planned that 30% of these surface soil samples (19 samples) will be subjected to analytical 

laboratory analysis for the full suite of analyses (in addition to PCB analyses) to determine if other 

contaminants are present at the edge of the contaminant plume where field laboratory analyses 

indicate an absence of contaminants. Based on the resuns, a more focused analytical suite can 
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Fig. 14.2-3 Sampling locations at PCB container storage area. 
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be specified for subsequent sample analyses. The analytical requirements for initial investigation 

of SWMU 21-003 are shown in Table 14.2-1. 

14.2.4.2 Subsequent Investigation 

For SWMU 21-003, the subsequent investigation is not optional as it is for some other SWMU 

investigations. Rather, it is a planned subsequent investigation that allows results from the initial 

investigation to more closely focus the analytical requirements. 

Around Building TA-21-61 and the Asphalt Pad. Based on the results of the initial investiga

tions and the existing data from previous sampling, three boreholes will be sampled in a~eas of 

known surface contamination to evaluate the related depth of contamination (for method see Sec. 

11.5.3.1. Shallow Boreholes). Figure 14.2-3 shows example locations for such boreholes. The 

nominal depth for these boreholes is 5 ft. This will result in the collection of six samples. No 

criterion for deciding to place additional boreholes is presented: it is not expected that additional 

boreholes will be needed . 

Beneath the Asphalt Pad. An array of five boreholes will be sampled through the asphalt pad to 

determine contaminant concentrations as a function of depth (for method see Sec. 11.5.3.1, 

Shallow Boreholes). Figure 14.2-3 shows the planned locations for these boreholes. The 

nominal borehole depth is 10ft. This will result in the collection of 20 samples. No criterion for 

deciding to place additional boreholes is presented: it is not expected that additional boreholes 

will be needed. 

Numbers of Samples/Sample Analysis. The depth to which the boreholes will be drilled and 

sampled will be based on levels of PCBs or other indicator contaminants determined by field 

screening or field laboratory measurements (for methods see Sec. 11.6 and 11.7). For planning 

purposes, it is assumed that the boreholes terminate at the nominal depths and that the 26 

samples are collected and analyzed in the field laboratory for radioactivity, volatile organics, and 

PCBs as indicated in Table 14.2-11. In addition, it is assumed that 30% of the samples will be 

submitted to the analytical laboratory for confirmatory analyses. The assumed analytical require

ments for the subsequent investigation for SWMU 21-003 are shown in Table 14.2-11. 
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14.3. Aboveground Tanks and Drain Line 

14.3.1. Site Description 

This section describes the field investigations for three aboveground tanks [SWMUs 21-004(a)

(c)l and a drain line [SWM U 21-004(d)] at T A-21. The locations of these SWMU subu nits are 

shown in Fig. 14.3-1. No information on past releases from these units is available. 

14.3.1.1. Site History 

Tank TA-21-335, SWMU 21-004(a), is a 6,000-gal. aboveground steel tank, 8-ft in diameter and 

16-ft long, installed in 1974 (LANL 1990a). The tank is located about 2 ft above ground surface 

and is mounted on a steel cradle. The cradle that holds the tank is bolted to a concrete pad that 

covers the ground surface below the tank. No stains or evidence of leaks were noted on either 

the tank or the concrete pad 9uring the T A-21 site reconnaissance walk-through (Roy F. Weston 

• 1990). 

• 

There are conflicting explanations regarding the origin of the drain line connected to tank T A-21-

335. A drawing (LASL 1960) shows a drain line originating from the mechanical room of Building 

T A-21-21. The drain line is described on the drawing as going to daylight, as well as going to 

sump T A-21-7 4. It is unclear, from these two descriptions, where the drain line is connected. 

Another drawing (LASL 1973) shows the tank connected to a drain line originating from Building 

TA-21-21, although it is not known where this line originates. A LANL source, onsite when the 

tank was installed in 1974, stated that the tank was connected to floor drains in building T A-21-21 

(Trujillo 1991). 

From the time of its installation in 1974, the tank has not been pumped out by HSE-7 (Buchholtz 

1991), and there are no documented releases to the tank (Jones 1991; Trujillo 1991). 

Tank TA-21-346 consists of two aboveground s1ainless steel tanks [SWMU 21-004(b)-(c)] 

located within an asphalt-lined berm, approximately 110ft north of sump pump T A-21-223 (Fig. 

14.3-1). Each tank is 9-ft high and 8 It in diameter and has a capacity of 3,000 gal. (LAI\IL 

1990a). Both tanks are mounted on steel legs above the surface of the asphalt' berm (Roy F. 

Weston 1990). The bermed area is 36-ft long by 18-ft wide and was originally deSigned to 

contain 6,000 gal. but actually has a capacity closer to 9,600 gal. (LASL 1979). 
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Index Map of T A-21 showing approximate location of details below 
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05 

o 
I 

I 
i 
I 
i 
I 
i -' 

100 It 

II Building 

Fenceline 

Pipeline (CI = Casllron) 

Road (edge 
of asphalt) 

o 
I 

Tanks 346 

~
WMU 21-004(b), (c) 

Asphalt 
\ Containment 
~ Berm 
9 

1220:'1 Cooling 
':":<:'::}:':' Tower 

50 It 
I I 

Fig. 14.3-1 Locations of the TA-21 aboveground tanks SWMU 21-004(a). (b). and (e) and the 
drain line [SWMU 21-004(d)] from sump TA·21-223 to aboveground tanks TA-21-346 
[SWMU 21-004(b), (e)). (LASL 1979; LANL 1983a) 

pre-existing 6-in. drain line, SWMU 21-004(d). originating from sump pump TA-21-223. The 

sump pump is connected to the main T A-21 acid waste line and is responsible for pumping liquid 

waste produced at DP East to Building TA-21-257 at DP West for treatment (Fig. 14.3-1). The 

two tanks were installed to receive liquid waste from the sump, if it were to overflow. 

Tanks T A-21-346 are reported to have been pumped out on two occasions over the past 12 years 

of operation, This liquid waste was sent back into sump T A-21-223. No leaks from the tanks or 

releases to the berm or the environment have occurred (Buchholtz 1991). No leaks on the tanks 

• 

• 

• 
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or stains on the asphalt berm were observed during the TA-21 site reconnaissance walk-through 

(Roy F .. Weston 1990). 

A drain line. SWMU 21-004(d). discharged overflow from sump TA-21-223 directly into DP 

Canyon prior to 1964 and until 1979 when the tanks described above were installed (LASL 

1967). The drain line was 61-ft long with a 6-in. diameter. Sometime during this 15-yr period, 14 

ft of pipe was added to the end of the drain line, but any overflow from the sump would have 

continued to go to DP Canyon. During this time, the sump was not equipped with an overflow 

alarm system, and no discharges were documented (Garde 1975). The outfall from this drain 

line is addressed in Sec. 15.B. In 1979, the 14-ft section of pipe was replaced with 50 ft of new 

pipe, and the drain line was connected to tanks T A-21-346 (LASL 1979) as described above. 

14.3.1.2. Existing Information 

Tank TA-21-335. No data exist regarding contamination in or releases fromSWMU 21-004(a). 

Some sample analysis results are available for outfall SWMU 21-024(1) (see Sec. 15.2), which is 

believed to have been located to the northeast of tank T A-21-335. The results showed zinc, 

241 Am, 239/240pu. and tritium to be present in concentrations above the normal background 

level for LANL (Ferenbaugh 1990; Purtymun et al. 19B7). Semivolatile organic compounds 

present in concentrations above detection limits were all PAHs that are common constituents of 

asphalt. Therefore, they are not considered further. 

Tank TA-21-346 and Drain Line. SWMUs 21-004(b}-(d) have received liquid waste from sump 

pump TA-21-223 and are assumed to be contaminated. No releases from the tanks to the 

asphalt berm or the environment are documented, and no chemical or radiological analyses have 

been performed on the liquid waste contained in the tanks TA-21-346 (Buchholtz 1991). Some 

sample analysis results are available for the outfall SWMU21-004(d), which predated SWMUs 

21-004(b-c} (see Sec. 15.8). Mercury, 239/240pu. and tritium were found to be present at. 

concentrations above normal background level (DOE 1989). 

14.3.1.3. Source Term 

Tank TA-21·335. Vault TA-21-21 was used for storage of uranium and plutonium metal. Floor 

drains in the main vault rooms and the mechanical room of Building TA-21-21 might have carried 

liquids contaminated with uranium. plutonium. and organics. Although these contaminants may 

be suspected, no evidence exists that any liquids have reached SWMU 21-004(a) or have been 

released to the environment from it. 
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Tanks TA·21·346'and Drain line. Waste potentially reaching SWMUs 21-004(b)-(d) is liquid 

industrial waste from DP East. This waste generally consists of diluted laboratory wastes and 

liquids from chilled water systems originating from operations at DP East. The waste discharged 

to the tanks may have been contaminated with tritium (Buchholtz 1991). polonium. and actinium 

(Merrill 1990). mercury and 2391240Pu, (DOE 1989). Other contaminants that may be present in 

the waste received by the tanks include uranium and thorium because materials containing these 

radionuclides were stored at DP East at the time of the TA-21 site reconnaissance walk-through 

(Roy F. Weston 1990). Chemical contaminants released to these tanks have not been docu

mented (LANL 1990a). 

14.3.2. Objectives and Data Needs 

The cbjective of this investigation is to confirm the absence of contamination at SWMU 21-004. 

Specific data required to assess contamination at SWMU 21-004 include the following: 

1. Identify contaminants present within or on tanks TA-21-335 and T A·21·346 
using Level II data. No data exist regarding contamination in or releases 
from these tanks. although tank T A-21·346 may have received contami
nated waste from a sump. 

2. If contaminants are identified. determine the lateral and vertical extent of contami
nant migration by surface and subsurface soil sampling and Level III analyses. 

14.3.3. Field Sampling/Investigation Rationale 

Tank TA-21-335. Because no information is available regarding releases to or from SWMU 21-

004(a), preinvestigation sampling will determine whether the tank contents are contaminated. 

This preinvestigation activity will consist of monitoring the outside of the tank. the concrete pad 

beneath the tank. and the exposed portion of the drain line connected to the tank with radiological 

survey instruments and will include sampling the inside of the tank and its contents. The pres

ence of contamination in the tank will justify further investigation of potential releases to the 

environment. Detecting no contamination in the tank will end the investigation in the area be

cause no environmental contamination could have resulted from an uncontaminated tank. 

The initial investigation (if required) will consist of a radiological survey of the area around tank 

TA-21-335. Areas of above-background level readings will be marked for soil sampling. If no 

above-background level areas are identified, surface sampling will be conducted at predeter

mined locations to confirm the survey results and to address nonradiological contaminants. 

The surface samples will be submitted for laboratory analysis and will be subjected to a full 

• 
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analytical suite to determine the types and concentrations of contaminants present. If contami

nants are identified in the initial surface soil samples, then a subsequent investigation will collect 

subsurface samples from boreholes located in close proximity 10 the surface sampling locations 

to investigate the presence of contamination at depth. 

In the subsequent sampling, the lateral extent of contamination, either at depth or on the surface, 

will be addressed by expanding the sampling program to include surface or subsurface soils of a 

wider area. Analytical results from the the initial samples will be used to limit the analytical suites 

specified for samples collected in the subsequent investigation. 

Tanks TA-21-346. Because SWMUs 21-004(b)-(c) have received liquid waste from sump TA-

21-223, the tanks are assumed to be contaminated. Therefore, investigation of the area around 

tanks TA-21-346 is warranted. A radiological survey within the asphalt containment berm will be 

performed to identify any above-background level readings that might suggest that environmental 

releases have occurred. Because the radiological survey will only detect the presence of radio

nuclides and not any other potential contaminants, two shallow boreholes will be drilled on the 

downgradient side of the berm to identify any other contaminants that were not detected during 

the survey. These contaminants may have been washed over the edges of the containment 

berm onto the soil or leaked through the berm to the environment at depth. A full analytical suite 

will be performed on the samples. 

As a subsequent investigation, if contamination is found in the samples, the sampling program 

will be expanded over a wider area to define the extent of surface or subsurface contamination. 

Initial analysis results will be used to limit the analytical suites specified for samples collected in 

later investigations. 

The drain line, SWMU 21-004(d), which connects tanks TA-21-346, SWMU 21-004(b)-(c), to 

sump pump T A-21-223 (see Fig. 14.3-2) will not be investigated in this sampling plan. The 

presence of contamination resulting from the Original outfall from sump pump TA-21-223 will be 

addressed with regard to the outfall SWMU 21-024(d) (see Sec. 15.8). 

14.3.4. Sampling Plan 

14.3.4.1. Preinvestigation Sampling at Tank TA-21-335 

The outside of tank T A-21-335, the concrete pad, and the exposed portion of the drain line 

feeding the tank will be surveyed with hand-held instruments (for method see Sec. 11.4.1). 
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Acid Waste Line to 

DP West, T A-2~ -257 

o 
I 

Tanks T A-21-346 
SWMU 21-004(b), (c) 

Aspha~ Containment Berm 

Initial Shallow Borehole 
• Location 

1+--- Drain Line 
SWMU 21-004( d} 

Fig. 14.3-2 Locations of the initial shallow boreholes to be drilled on the downgradient side of the 
asphalt berm at tanks TA-21-346. (LASL 1979) 

Sampling within the tank will also be conducted (for method see Sec. 11.5.5). Because tank TA-

21-335 has not received any documented releases, it is expected to be dry when sampling is 

performed (LANL 1990a; Trujillo 1991). A dry tank will require the collection of three replicate 

filter-paper swipes along the bottom of the tank (for method see Sec. 11.5.5.2). A tank containing 

'liquid or sludge will require three replicate samples of the liquid (for method see Sec. 11.5.5.1). 

The purpose of tank sampling is not to gain quantitative data but only to determine if contamina

tion is present in the tank; therefore, samples (swipes or liquid) will be sent to the field laboratory 

for analysis. 

• 

• 

• 
TA-21 Operable Unit RFI Work Plan for ER May 1991 Page 14-33 



• 

• 

• 

Chapter 14 Surjace Units Description and Sampling Plan 

A total of three samples will be taken during tank sampling. The surveying and sample analysis 

requirements for the initial phase of the investigation are shown in Table 14.3-1. It no contamina

tion is identified, no further action will be taken at tank TA-21-335. 

14.3.4.2 Initial Investigation 

Tanks TA·21·346. A radiological survey will be performed on the inside of the containment berm 

to assess whether environmental releases have occurred (for method see Sec. 11.4.1). In 

addition, two shallow boreholes will be drilled to a nominal depth of 5 ft on the downgradient 

(north) side of the asphalt berm (for method see Sec. 11.5.3.1) to identify any contamination that 

may have been released beneath the berm (Fig. 14.3-2). 

A total of four samples will be analyzed from the area downgradient of tanks T A-21-346. The 

screening and sample analysis requirements for the initial phase of the investigation are shown in . 

Table 14.3-1. If eijher no contamination is identified or contaminants are present at levels 

representative of TA-21 background level as determined by surface-sampling investigations 

detailed in Chapters 12 and 13, no further action will be taken at tanks TA-21-346. 

Tank T A-21-335. If contamination is identified in the pre investigation sampling, in the initial 

investigation a radiological survey of the area around the tank and the exposed portion of the 

drain line will be conducted within 15 ft of the structures (for methods see Sec. 11.4.1). Any 

areas of above-background level readings within the 15-ft area around the tank and the drain line 

will be marked and potentially sampled. 

A total of three surface soil samples will be taken (for method see Sec. 11.5.2.1) from the marked 

areas having the highest readings. In addition, two surface soil samples will be taken at the 

northern and eastern edges of the concrete pad below the tank (Fig. 14.3-3). 

If no areas of above-background level readings are identified from the radiological survey, the 

three surface samples that would have been taken in the areas of highest readings will be taken 

trom the area around the tank and the drain line. Two will be taken at the southern and western 

edges of the concrete pad, and the third will be taken from a location along the drain line (Fig. 

14.3-3). 

A total of five surface samples will be taken from the area around tank T A-21-335 and its associ

ated drain line. The samples will be submitted to t,he analytical laboratory. The analytical require

ments forthe initial investigation are shown in Table 14.3-1. If the five surface samples are found 

to be uncontaminated, the field investigation will end at this phase. 
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Fig. 14.3-3 Schematic showing the radiological survey around tank T A-21-335 and the drain line 
connected to the tank. Also shown are the two initial surface sampling locations and 
the three secondary sampling locations. 

14.3.4.3 Subsequent Investigation 

Tank TA-21-335. Although unexpected. if any surface soil samples are found by analytical 

laboratory analysis to be contaminated, shallow boreholes will be drilled to a nominal depth of 5 

ft, in close. proximity to the surface sampling locations to determine if deeper contamination is 

present (for method, see Sec. 11.5.3.1). For planning purposes, it is assumed that no subse

quent investigation of surface or subsurface samples will be required. 
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Tanks TA-21-346. If contamination is found in the initial boreholes, the subsequent investigation 

in the area of these tanks will use additional surtace soil samples (for method see Sec. 11.5 .. 2.1) 

or shallow boreholes (for method see Sec. 11.5.3.1) to define the extent of contamination. A 

nominal depth of 5 ft would be used for each of the additional boreholes, unless initial results 

indicate another depth is appropriate. Additional borehole or surtace sample locations would be 

placed at 20-ft spacings in an outward direction from the initial sampling points. However, for 

planning purposes it is anticipated that no additional boreholes or surface samples will be re

quired. 
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14.4. Active Container Storage Areas 

14.4.1 Site Description 

This grouping of SWMUs addresses active sftes that have historically been used as container 

storage areas (SWMU 21-028). Five subunits are included. SWMU 21-028(a) is discussed with 

M DA T in Sec. 16.3. SWMU 21-028(b) contains satellite container storage areas within buildings 

and is addressed in Chapter 20 as No Further Action Units. SWMU 21-0128(c) is addressed in 

Chapter 18 in conjunction with building decontamination and decommissioning. The remaining 

two subunits, SWMUs 21-028(d) and (e), are considered here. SWMU 21-028(e) units, located 

within Building 210, are addressed in Chapter 20. 

These sites are currently a RCRA 90-day storage area and a satellite container storage area. 

However, the use of these areas predates those RCRA definitions, and concerns must be ad

dressed regarding prior spills from waste containers. These sites will be investigated to confirm 

that there have been no prior environmental releases. 

14.4.1.1 Site History 

SWMU 21-02B(d) is a 90-day storage site located on a 3-ft square concrete dock on the north

west side of Building TA-21-209, shown in Fig. 14.4-1. BuHding 209 is currently used for high

temperature chemistry, and in this building tritium is used for research. The starting date for the 

use of this area is assumed to be 1965, the date construction was completed (Nyhan 1990). 

Materials stored on the dock are 

• 55-gal. drums of lithium-deuterium waste; 

• 30- and 55-gal. drums of fissionable waste (waste containing natural ura
nium, natural thorium, 235U, 238U, 228Th, 230Th, and 232Th); and 

• gas cylinders of tritium-contaminated hydrogen and argon gas (Roy F. 
Weston 1990). 

Containers not specifically labeled as waste but stored in the same area include 

• cylinders of deuterium, argon, nitrogen, he.lium, and compressed hydrogen; 

• 55-gal. drums of oil; 

• acetone, convoil20, ethanol, ethyl alcohol; and 

• various solvents stored in a chemical safety cabinet (Roy F. Weston 1990). 
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Radiological Survey Area 

• Initial 
Sampling 
Point 

Map of DP East 
ryt showing approximate 
~ location of detail alief! 

Fig. 14.4-1 Location of SWMU 21-028(d), radiological survey area, and potential sampling points. 
(LASL 1964) 

SWMU 21-028(e) consists of three satellite container storage areas located at TA-21-21 0, shown 

in Fig. 14.4-2. The areas inside Room 128 and inside the south lab in Room 120 are addressed 

in Chapter 20. Only the area outside the north loading dock is considered here. 

The starting date for the use of the north dock of Building TA-21-21 0 is assumed to be 1965, the 

date of construction (Nyhan 1990). The building is being used for geological core analysis (Roy 

F. Weston 1990) and, in the past, was listed as office space for plutonium research (LANL 

1983c). 

Materials reported stored on the north dock are 
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• alcohol, acetone, freon, acetone-contaminated wipes, and vacuum pump oil 
(LANL no date). 
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Index map of DP West 
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I 

Flg.14.4-2 Location of SWMU 21-028(e), radiological survey area, and potential sampling points. 
(LASL 1976) 

During the TA-21 site reconnaissance walk-through, light cutting oil, dark cutting oil, sulfur-free 

cutting oil, and gas cylinders of helium and nitrogen were also observed on the dock. In addition, 

a chemical safety cabinet containing gasoline, freon, and acetone was located just east of the 

dock on the ground (Roy F. Weston 1990). Of the materials listed above, only the "acetone

contaminated wipes" labeling indicates waste. 

14.4.1.2 Existing Information 

No data exist regarding contamination on or around the docks of TA-21-209 and TA-21-210. 
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14.4.1.3 Source Term 

There is no documentation of previous spills. No stains were noted on the docks or on the 

asphalt surrounding the docks (Roy F. Weston 1990). However, fissionable wastes at TA-21-209 

and acetone-contaminated wipes at T A-21-21 0 were present The source term would include 

those wastes as an indicator of the wastes that have historically been stored in those locations. 

14.4.2 Objectives and Data Needs 

The objective of this investigation is to confirm the absence of contamination at SWMU 21-028. 

Specific data required to assess contamination at SWMUs 21-028(d) and (e), are to identify the 

contaminants present using Level II and III data. Contamination may be associated with the 

docks on the northwest side of T A-21-209 and on the north side Qf T A-21-21 O. 

14.4.3 Sampllngllnvestlgatlon Rationale 

Spills at either loading dock would be impeded from infiltrating the soil by the widespread asphalt 

pavement in both areas. Only spills predating the pavement would potentially be present beneath 

the pavement. The date the area was paved is not known but is probably the same as the date of 

the construction of the buildings. The initial investigation of these areas will consist of field 

radiological surveys of the areas around the docks and near surface soil samples from beneath 

the pavement in the immediate vicinity of the docks. 

A full analytical suite will be used for these samples. Data interpretation will need to take into 

account contaminants that may be related to the asphalt pavement rather than waste spills. 

If significant contamination is encountered in any of the samples, a subsequent investigation to 

coliect surface and subsurface soil samples may be required. The analytical suite for the subse

quent sampling may be adjusted to address roore specific analytes based on the initial investiga

tion. 

14.4.4 Sampling Plan 

14.4.4.1 Initial Investigation 

SWMU 21-028(d). A 130-ft by 20-ft area will be marked off for field radiological surveys, as 

shown in Fig. 14.4·1 (for method see Secs. 11.4.1.1 and 11.4.1.2). The radiological survey will 
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identify contamination on the pavement from spills of radioactive material and may serve as a 

guide for selecting locations for soil sampling. 

Four near-surface soil samples (to a 6-in. depth, after the removal of asphalt and base material) 

will initially be taken in the surveyed area (for method see Sec. 11.5.2.1). The sample locations 

will be placed in the areas of the highest readings from the field radiological surveys. If high 

readings are not noted, the placement of the sample locations should be as in Fig. 14.4-1. 

SWMU 21-028(e). Radiological contamination is not expected here; however, a confirmatory field 

radiological survey will be conducted in the area identified in Fig. 14.4-2 (for methods see Secs. 

11.4.1.1 and 11.4.1.2). If elevated readings are noted, soil-sampling locations will be placed at 

those points. Otherwise, four near-surface soil samples (to a 6-in. depth, after the removal of 

asphalt and base material) will be taken around the north dock at the locations identified in Fig. 

14.4-2 (for methods see Sec. 11.5.2.1). 

The investigations at these two SWMUs will result in eight soil samples. All samples will be 

submitted to the analytical laboratory for a full analytical suite. Analysis requirements are identi

fied in Table 14.4-1. If no contamination is identified, no further action will be taken at SWMUs 21-

028(d) and (e). 

14.4.4.2 Subsequent Investigation 

If contamination is detected in the initial soil samples, shallow boreholes will be used to investi

gate the presence of deeper contamination (for method see Sec. 11.5.3.1). A nominal depth of 

10ft will be used. Additional near-surface samples or shallow boreholes will be placed at 20-ft 

spacings until the lateral extent of contamination is determined. 

For planning purposes, it is assumed that no subsequent investigation will be required. 
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14.5. DP Tank Fann 

14.5.1. Site Description 

TA-21 contains a release-site identified as the DP Tank Farm, SWMU 21-029. The DP Tank 

Farm site is the former location of 15 fuel storage tanks and two fill stations located on the north 

side and at the far west end of DP Road (Zia Company 1948). All tanks and structures were 

decommissioned and removed in 1988. Sample analysis results indicate little potential for 

significant environmental contamination. 

14.5.1.1. Site History 

The DP Tank Farm, consisting of 15 tanks, was located near the northern edge of DP Mesa on a 

slope that descends from DP Road into DP Canyon. An earthen berm 4-ft high ran for 397 ft 

along the northern site boundary. A storm drain line extended through the northeastern corner of 

the earthen berm and discharged to an outfall in DP Canyon (Fig. 14-5.1) . 

The tank farm was active from January 1946 until February 1985 (Pan Am 1986). Tank removal 

was completed by July 1988. Descriptive information for the 15 tanks is presented in Table 14.5-

I. There are discrepancies in the reported substances stored in the tanks. Each tank may have 

stored different products at different times; however, all of the tanks appear to have stored 

petroleum hydrocarbon products. Tank T A-21-ATF-11 may also have stored ethanol. 

Of the 15 tanks that were excavated and removed in 1988, only one tank was found to have 

leaked. Tank TA-21-ATF-10 was found to have a leaking gasket (Mcinroy 1988). It is assumed 

that the leaking gasket was located where the gravity flow pipe met the tank. Approximately 4 cu 

yd of contaminated soil was removed. This tank contained diesel fuel; therefore, the contami

nated soil was not considered a hazardous waste (Gunderson 1985). 

14.5.1.2. Existing Information 

Between November 1984 and July 1988, a number of sampling events took place. A variety of 

samples was obtained from different areas of the Tank Farm. Liquid and sludge samples from 

the tanks, as well as surface and subsurface soil samples, were taken to determine the presence 

of hazardous waste. The discussion below identifies general areas of potential contamination . 
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• TABLE 14.5-1 " 
DESCRIPTION OF FORMER STORAGE TANKS AT DP TANK FARM (SWMU 21-030)a 

Tank: Tank Struclure Capacity Substance 
No. Number (gallons) Stored 

1 TA-21-ATF-l 28,500 or No.2 fuel oil 
21,000 or diesel 

2 TA-21-ATF-2 14,900 or No.2 fuel oil 
21,500 or or diesel 
14,994 

3 TA-21-ATF-3 23,900 or No.2 fuel oil 
26,000 or or diesel 

. 23,967 

4 TA-21-ATF-4 14,900 or No.2 fuel oil 
22,000 or or diesel 
14,994 

• 5 TA-21-ATF-5 5100 or kerosene 
5500 or or diesel 
5170 

6 TA-21-ATF~6 2100 or kerosene 
3000 or or gasoline 
2099 

7 TA-21-ATF-7 2900 or kerosene or 
2500 or leaded gasoline 
2978 or gasoline 

8 TA-21-ATF-8 5100 or kerosene 
5500 or or diesel 
5170 

9 TA-21-ATF-9 21,600 or No.2 fuel oil 
25,000 or or diesel 
21,644 

10 TA-21-ATF-I0 21,600 or No.2 fuel oil 
25,000 or or diesel 
21,644 

11 TA-21-ATF-ll 23,900 or diesel or 

• 38,000 or leaded gasoline 
23,967 or elhanol 

alcohol 
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Tank 
No. 

12 

13 

14 

17 

Tank Structure· 
Number 

TA-21-ATF-12 

TA-21-ATF-13 

TA-21-ATF-14 

TA-21-ATF-17 

Surface Units Description and Sampling Plan 

Capacity Substance 
(gallons) Stored 

20,200 or No.2 fuel oil 
38,000 or or kerosene 
20,266 

24,700 or gasoline 
36,000 or or diesel 
24,770 

20,200 or No.2 fuel oil 
26,500 or or diesel 
20,226 

51,000 or diesel or 
49,000 or leaded gasoline 
51,015 or gasoline 

IT Corp. 1987; LANL 1989a; Pan Am. 1986a; and Zia Co. 1983. 

Tanks 

In 1985, liquid and sludge samples from the tanks were taken to determine if they must be 

classified as a hazardous waste (Gunderson 1985). The results indicated that the contents were 

mainly petroleum distillates and, in one instance, up to 50% ethyl alcohol (Fritz 1985). Analysis of 

the liquids for radiation showed no contamination (Montoya 1986). The information contained in 

this section was obtained from memos. The analytical methods, original laboratory reports, and 

chain of custody reports were not available. 

Surface Soils 

In 1984 and 1985, surface soils were obtained at the drain outfall, the fill stations, and along the 

southern base of the berm. A summary of the results is given in Tables 14.5-11 and 14.5-111 (Fritz 

1985). Lead results were all less than the detection limit of 1 ~g/L (LANL 1988b). Seven of 

eleven samples analyzed for arsenic were below the detection limit of 0.0016 mg/L. The concen

tration of arsenic in the remaining samples was very low and on the same order-of-magnitude as 
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TABLE 14.5-11 
ANALYSES OF SOIL SAMPLES COLLECTED NOVEMBER 27, 1984 FROM DP ROAD TANK FARMa 

Sample 
Locationb 

B-2 
B-4 
B-5B 
B-6 
B-8 
B-9W 
B-9E 
B-10 
8-10E 
B-11 
8-11B 

Lead 
Results 
(mg L-1) 

<0.100 
<0.100 
<0.100 
<0.100 
<0.100 
<0.100 
<0.100 
<0.100 
<0.100 
<0.100 
<0.100 

aSource: Ahlquist 1985a. 
bSee source for sample location. 

Arsenic 
Uncertainty 

(±) 

0.012 
0.018 
0.021 
0.042 
0.044 
0.026 
0.019 
0.060 
0.088 
0.030 
0.026 

CLower limit of detection = 0.38 mg g-1 soil, uncertainty ± 25%, 

Net TotaiC 
Results Uncertainty 
(mg L-1) (±) 

0.0019 0.0005 
<0.0016 0.0001 

0.0025 0.0005 
<0.0016 0.0003 
<0.0016 0.0002 
<0.0016 0.0003 
<0.0016 0.0004 
<0.0016' 0.0002 

0.0042 0.0005 
0.0027 0.0004 

<0.0016 0.0003 

• 

Organic 
(mgg-1) 

<19.0 
, 

<19.0 
20.0 

<19.0 
<19.0 
<19.0 

20.0 
<19.0 

9.5 
0.5 
8.5 
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TABLE 14.5-III 
A. "~AL YSES OF BACKGROtJND SOIL SAMPLES (CONTROLS) COLLECTED JANUARY 17. 1985 

FOR DPROAD TANKFARMa 

Sample 
Locationb 

1 

2 

aAhlqwst 1985a. 

Results 
(mg L-l) 

<0.100 

<0.100 

bSee source for sample location. 

Lead 
Uncertainty 

(±) 

0.004 

0.023 

<0.0016 

0.0018 

Arsenic 
Uncertainty 

(±) 

0.0002 

0.0003 

the detection limit for arsenic. Net total organics were detected in five of eleven samples and 

were highest at the two fill stations; uncertainties were on the order of 25%. Background soil 

samples analyzed for lead and arsenic provided results similar to actual samples (Table 14.5-111) 

(Frnz 1985). The Environmental Protection Group (HSE-8) concluded that the surface soil at the 

DP Tank Farm was not hazardous waste (Barr 1988), and the small volumes of contaminated soil 

could be mixed wnh onsite soil rather than being trucked to the dump (Ahlquist 1985a). It is not 

clear whether EPA analy1ical methodology was followed for the soil sample analysis or if the 

samples were analyzed by EPA Extraction Procedure (EP) Toxicity. The original laboratory 

reports and chain of custody reports were not available. 

Subsurface Soils 

In 1985, depth sampling was suggested for any areas where tank leaks were found and in the 

fuel-soaked soil in the vicinity of the two fill stations (Ahlquist 1985b). No documentation of the 

location or depth at which the 1985 samples were collected, nor laboratory results from their 

analysis, can be located. However, this does indicate that fuel-saturated soils existed at the tank 

farm. 

During the decommissioning of the DP Tank Farm in 1988, soil sampling and analyses for lead by 

EP Toxicity were performed in the locations of former tanks TA-21-ATF-7, TA-21-ATF-11, and 

TA-21-ATF-17. Twenty-two samples were collected from these three former tank locations 

(Mcinroy 1988). The results for tanks TA-21-ATF-11 and TA-21-ATF-17 showed all soil samples 
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contained <1 IlgiL lead (LANL 1988a; LANL 1988b). Five of the six samples of soil beneath tank 

T A-21-ATF-7 contained 1 IlgiL or less lead (LANL 1988c). The sixth soil sample beneath tank 

TA-21-ATF-7 showed 238 1l9/L lead. However, the high value was considered to be an outlier 

because a duplicate sample showed <lllgiL lead (LANL 1988c). Based upon these analyses, the 

soil beneath the three gasoline tanks was considered to be free of contamination. The original 

laboratory reports and chain of custody reports are not available. 

In June 1988, soil sampling of the fill station areas was initiated. Soils were excavated, sampled, 

and analyzed for lead and BTX (benzene, toluene, o-xylene, and m-xylene). It is not clear 

whether EPA analytical methodology was followed for sample analysis, and the originallabora

tory reports and chain of custody reports are not available. All lead analyses showed concentra

tions <2 IlgiL lead (LANL 1988d). The BTX results (Begay 1988a) from this round of sampling 

are presented in Table 14.5-IV. Elevated concentrations of BTX were documented in excavated 

soil. However, concentrations of BTX in soil remaining after excavation were one to two orders

of-magnitude lower. Surrogate recoveries for these BTX analyses ranged from 0 to 58%. The 

area was considered clean and was backfilled. 

14.5.1.3. Source Term 

Number 2 fuel oil, diesel, kerosene, gasoline, leaded gasoline, ethanol, and their hazardous 

constituents (such as lead and benzene) are considered to be potential contaminants in soil at 

the former DP Tank Farm. 

14.5.2. Objectives and Data Needs 

The objective of this investigation is to confirm the absence of contamination at SWMU 21-029. 

Specific data required to assess contamination at SWMU 21-029 include the following: 

1. Determine the location of the former tank farm structures. This area has 
been decontaminated and decommissioned, and obvious locations of 
former structures no longer exist. 

2. Identify the contaminants present using Level \I and III data. Prior sam· 
piing may have addressed the major locations and contaminants of 
concern at the DP Tank Farm. However, available documentation is 
considered to be insufficient to support a recommendation of no further 
action for this site. 

3. If contaminants are identified, determine the lateral and vertical extent of 
contaminant migration by subsurface soil sampling and Level III analyses. 
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Table 14.5-IV 

BTX Analyses of Soil Samples Collected June 16, 1988 from the East and West Fill Stations at OP Road Tank Farrl'fl 

Sample 
Description 

Soil Removed 
from West 
Dock 

Soil Removed 
from East 
Dock 

Soil Remaining 
in Excavation 
(West Dock) 

Soil Remaining 
in Excavation 
(East Dock) 

aSource: Begay 1988a. 

MDLs (minimum detectable 
respectively. 

Anal~~ QQnc~n!raIiQ[] 

Sample % Surogate 
-1 

(Jig kg ) 
No. Recovery Benzene Toluene O-xylene M-xylene 

88.04804 32 4.5 47.2 16.0 39.5 

88.04805 0 26.1 1127.5 703.0 5.1 

88.04806 58 12.7 340.1 156.4 36.1 

88.04807 43 9.1 73.5 12.7 33.8 

88.04808 0 669.7 <MOL 1928.3 135.9 

88.04799 25 <MOL 22.5 2.18 12.7 

88.04800 32 <MOL 29.9 25.4 23.2 

88.04801 30 <MOL 31.8 21.4 24.0 

88.04802 30 2.5 26.8 1.5 12.5 

88.04803 28 3.0 27.3 2.9 13.9 

-1 
for analytes are 5.0, 45.0, 3.0. and 10.0 I1g kg for benzene. toluene, o-xylene, and In-xylene, 
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14.5.3. Sampling/Investigation Rationale 

A single phase of investigation is expected to be sufficient for SWM U 21-029, although an 

approach for a subsequent investigation is identified in case it is needed. The investigation 

focuses on identification of the former structures where contamination was known to exist. 

Boreholes and surface samples will be taken to confirm the presence or absence of the com

pounds identified from previous sampling and analysis. 

A possible subsequent investigation, which is not expected to be needed, would include addi

tional boreholes or surface samples to identify migration of residual contamination. 

The samples taken during the initial investigation will be submitted for VOAs, semivolatiles, 

metals analysis (SW-6010 and TCLP), and ethanol. This analytical suite was selected to address 

the following specific contaminants. VOAs were selected because benzene, toluene, ethyl 

benzene, and xylene are common contaminants of gasoline and diesel and are best character

ized with VOA analysis. TCLP metals for lead and SW-6010 for total metals are being performed 

because tetraethyllead (or TEL) was a common contaminant of leaded gasoline, which was 

stored in some of the tanks. Lead is considered a RCRA-regulated metal and for that reason 

TCLP analysis is appropriate. Arsenic is listed in the SW-6010 analysis and was included in 

earlier LANL analysis. Ethanol was identified as a contaminant of atank liquid sample. Ethanol 

was not included in the volatile analyte list and is added as an additional required analysis. 

Semivolatiles are selected because some common gasoline contaminants are semivolatiles. 

14.5.4. Sampling Plan 

14.5.4.1. Initial Investigation 

The former structures that are included in the initial investigation are: Tank T A-21-ATF-6 for 

confirmatory analyses because this tank may have held leaded gasoline; Tank TA-21-ATF-10, 

which had a leaking gasket; Tank TA-21-ATF-13 for confirmatory analyses because this tank may 

have held leaded gasoline; the east and west fill stations, which exhibited fuel-soaked soil during 

the course of decontamination and decommisSioning; and the drain outfall. These former loca

tions will be surveyed and marked in the field based on LANL Drawing #Z-252 (ZIA company 

1948). 

Tanks/Fill Stations. Two shallow boreholes will be drilled at each of the three tank and two fill 

locations (for method see Sec. 11.5.3.1). The first borehole will be placed 5 ft downgradient 
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(north) of the furthest downgradient point of the former structure. The second may be randomly 

placed within the area formerly occupied by the structure. These locations are roughly indicated 

in Fig. 14.5-1. The nominal depth of these boreholes is 10ft. Each borehole will result in four 

samples, for a total of 40 to be collected. All samples that screen positive for volatile organic 

compounds (for method see Sec. 11.6.2.1 and 11.6.2.2) will be submitted for analytical laboratory 

analysis. Thirty percent of the remaining samples will also be submitted. The field screening and 

analytical requirements are shown in Table 14.5-V. If no contamination is identified, no further 

action will be taken at the tanks/fill stations. 

Drain Outfall. Two surface soil samples will be taken at the drain outfall (see Sec. 11.5.2.1). 

The first suiiace soil sample will be placed 5 ft downgradient (northeast) of the release point of 

the drain outfall. The second may be randomly placed within the next 20 ft of the drainage 

pattern. These two locations are roughly indicated in Fig. 14.5-1. Both samples will be submitted 

for laboratory analysis as indicated in Table 14.5.V. 

Numbers of Samples/Sample Analysis. For planning purposes it is assumed that an initial total 

of 40 samples will be taken for the tanks/fill stations and 2 samples for the drain outfall. Radio

logical screening will be performed; however, radionuclide contamination is not anticipated and is 

not expected to produce any samples. The analytical and screening requirements for the initial 

investigation of SWMU 21-029 are shown in Table 14.5-V. If no contamination is identified, no 

further action will be taken at the drain outfall. 

14.5.4.2 Subsequent Investigation 

Additional shallow boreholes and/or surface sample locations may be required if significant 

contamination is found during field screening and/or analysis. 

Tahks and Fill Stations. An additional shallow borehole will be drilled 10ft downgradient from 

each contaminated borehole. These will be drilled to a nominal depth of 10ft (for method see 

Sec. 11.5.3.1). 

Drain Outfall. Additional surface soil samples (for method see Sec. 11.5.2.1) will be taken 10ft 

in each of four directions from each contaminated sample. 

For planning purposes, it is assumed that no additional sampling and analysis are required. 
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Chapter 14 Surface Units Description and Sampling Plan 

14.6. Inactive Container Storage Areas 

14.6.1. Site Description 

This section describes the field investigations for an inactive container storage area located at 

TA-21 [SWMU 21-002(b)] (Fig. 14.6-1). SWMU 21-002(a) addresses sites that were used in the 

past for container storage but which no longer exist or are no longer used for that purpose. This 

SWMU is discussed in Chapter 18, SWMUs for Coordination with Building D&D Description and 

Sampling Plan. 

14~6.1.1. Site History 

SWMU 21-002(b) includes a former drum storage structure, TA-21-38, which was located south

east of Building T A-21-31 (LANL 1990). TA-21-38 was a 10-ft high, 15-ft by 36-ft wood frame 

structure built in August 1945 and decommissioned in February 1966 (LASL no date). No 

contaminated soil was removed nor was any clean backtill brought into the area of the building 

following 0&0. TA-21-38 had a roof and was enclosed on three sides with tin siding and is 

believed to have had a concrete floor. although this has not been verified. The north side of the 

structure was open (Nyhan 1990). Upright 55-gal. drums were stored inside TA-21-38 and were 

also stored immediately to the southeast of the building on the ground (LANL 1990a). The 

contents of these drums are not known. 

14.6.1.2. Existing Information 

No data exist regarding contamination in the area of the former drum storage building, T A-21-38. 

14.6.1.3. Source Term 

The contaminant source term represented by the dru ms stored in and around T A-21-38 is not 

known. 

14.6.2. Objectives and Data Needs 

The objective of this investigation is to confirm the absence of contamination at SWMU 21-002(b). 

Specific data required to assess contamination at SWMU 21-002(b) include the following: 

1. Determine the location of former building. T A-21-38. 
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Index map of TA-21 showing approximate location of detail below 
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/ 
SWMU 21-002(b) 

~------===-.-.-'-.-.-.-.-.-.-

Not Shown: SWMU 21-OO2(a}-lnactive container storage areas throughout TA-21 

Building 

-------
Road (edge 
of asphalt) 

Fenceline 

Fig. 14.6-1 Location:>f the inactive container storage area SWMU 21-002(b), TA-21-38. (LASL 
1964a1 

2. Identify the contaminants present using Level II and III data. Drums, gas 
cylinders, and other containers were stored throughout TA-21 , and some 
were reported to have leaked. 

3. If contaminants are identified, determine the lateral and vertical extent of 
contaminant migration by additional surface and subsurface soil sampling 
and Level 111 analysis, 

• 

• 

• 
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14.6.3. Sampling/Investigation 'rationale 

An initial and subsequent investigation is planned for SWMU 21-002(b). No information is 

available regarding actual spills from stored containers or their probable contaminants; therefore, 

the initial investigation is intended to identify the presence of contaminants in the most probable 

areas. Surface soil samples will be taken at eight locations covering the area of the former 

building and outside storage. Because specific contaminant species cannot be identified at this 

time, a full analytical suite will be specified for these samples. 

If contaminants relating to the storage operations are identified in the initial samples, the sampling 

program will be expanded to include subsurface soils and surface sampling of a wider area. The 

analytical suite may be focused more closely to specific analytes in these subsequent investiga

tions, based on results from initial samples. 

14.6.4. Sampling Plan 

14.6.4.1 Initial Investigation 

The former location of TA-21-38 will be determined from a LANL engineering drawing (LASL 

1964) and will be surveyed and marked in the field. 

Five surface sampling locations will be placed in the area of the former T A-21-38 and three in the 

outside storage area (for method see Sec. 11.5.2.1, Surface Soil Samples). Fig. 14.6-2 shows 

the eight initial sampling locations. One is located in the center of the former location of TA-21-

38. Additional locations are placed 10 ft north and south, and 20 ft east and west of the central 

location. These four locations, at roughly the edges of the former structure, will detect contamina

tion that may have been washed onto the surrounding soil. Three sampling locations are planned 

southeast of the structure's former location to detect contamination that may have resulted from 

the storage of drums outside on the ground. 

The field screening and sample analYSis requirements for the initial phase of investigations at 

SWMU 21-002(b) are shown in Table 14.6-1. If no contamination is identified, no further action 

will be taken at SWMU 21-002(b). 
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20' .. 

• Initial Surface Soil Sample 

II Additional Surface Soil Sample (Example) 

e Borehole Location (Example) 

Fig; 14,6-2 Sampling locations at SWMU 21-002(b), T A-21-83. 

14.6.4.2 Subsequent Investigations 

t 
!~ 

If contaminants are identified in the initial samples, contaminants and their concentrations will be 

compared with results of the general surface sampling described for the TA-21 au in Chapter 12. 

If the contaminants present and their concentrations are not significantly different, this contamina

tion will be addressed with general aU-wide surface contamination. However, if contaminants at 

this SWMU are different, the subsequent investigation will include additional surface soil samples 

over a wider area to define the extent of contamination and shallow boreholes to assess the 

depth of contamination. Based on initial investigation results. analytical requirements for the 

subsequent investigation may be limited to a set of indicator contaminants. Additional surface 

soil samples will be taken at 20-ft spacings (for method see Sec. 11.5.2.1, Surface Soil Samples) 

until the extent of contamination is determined. Shallow boreholes will be sampled in close 

proximity to contaminated surface sampling locations to determine the depth of contaminant 

penetration (for method see Sec. 11.5.3.1, Shallow Boreholes). A nominal depth of 5 ft will be 

used for each of the boreholes. 

• 

• 

• 
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For planning purposes, it is assumed that no more than three boreholes (resulting .in six samples) 

and six additional suriace soil samples will be required to define the vertical and lateral extent of 

contamination. Example locations for the additional suriace soil samples and the boreholes are 

shown in Fig. 14.6-2. In the absence of any knowledge of potential contaminants, it is assumed 

for planning purposes that a full analytical suite will be specified for subsequent investigation 

samples, as shown in Table 14.6-11: Field screening will be used as appropriate in the subse

quent investigation to minimize analytical laboratory analysis . 
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14.7. SURFACE DISPOSAL AREAS 

14.7.1. Site Description 

This section describes the field investigations for six currently inactive surface disposal areas, 

SWMUs 21-013·(b)-(g). This SWMU grouping addresses areas that were, or may have been, 

used in the past for surface disposal of various materials. 

They are located predominantly in the westem portion of TA-21 near MDAs B and V, and near 

Building TA-21-61. Figure 14.7-1 (LANL 1983a) shows the locations of SWMUs 21-013(b), (d), 

(e), and (g). Figure 14.7-2 (LANL 1983a) shows the locations of SWMUs 21-013(c) and (f). 

A seventh surface disposal area, SWMU 21-013(a), is included in Sec. 14.8 as an aggregate to 

SWMU 21-026, sewage treatment plant. 

14.7.1.1. Site History 

SWMU 21·013(b) is located on the southem edge of DP Mesa, southwest of MDA V. This area 

contains concrete building debris, which was pushed into Los Alamos Canyon. This debris was 

from the 1965 demolition of Building TA-21-33 (LO. 3196-21, W.O. 5-417-035) (LANL 1983c). 

Building TA-21-33 was a wooden structure, which was found to be contaminated with plutonium 

dust (Romero 1963) and possibly perchloric acid (Romero 1965). The wooden building was 

burned after being moved to MDA G, but all structural concrete was to be disposed of in Los 

Alamos Canyon (LASL 1965). It is not known if other materials were disposed of at SWMU 21-

013{b). 

SWMU 21-013(c) is located northeast of the High Temperature Chemistry Building, TA·21·209. 

The area is 85 ft from the DP East fence, where it makes right angles east of MDA U, and 122 ft 

from LASL Marker KI 1968, just south of the road to the sanitary treatment plant. This potential 

surface disposal area was found during the 1988 ER Program site visit. The area was disturbed 

and appeared to contain building debris (LANL 1990a). It is not known when materials were 

disposed of at SWMU 21-013(c). 

SWMU 21·013(d) is a potential disposal area located north of the old Laundry Building TA-21-20 

and north of DP Road. This area is also referred to as the "cold dump" and is believed to have 

been a disposal site for nonradioactive waste chemicals and/or materials. According to the 

LANUPan Am History Book (LASL no date), the Safety Training Building TA-21-45 was relocated 
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Index map 01 DP West showing approximate location of detail below 

Building 

Fenceline 

Material Disposal 
Area (MDA) 

o 
I 

SWMU 21-013(g) 

200 It 

FIg. 14.7-1 Surface disposal areas SWMUs 21-013(b), (d), (e), and (g) locations and sampling 
grids. (LANL 1983a) 
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t·~~\-·;\ SWMU 21-013(f) 0 200ft 
1 ..... ...1_1.--

• Building Material Disposal 
Area (MDA) 

• Initial Investigation 
Sampling Location 

Fig. 14.7-2 Surface disposal. areas SWMUs 21-013(c) and (f) locations and sampling grids. 
(LANL 1983a) 
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to this area in 1947 and subsequently removed in 1954. In September 1955, a fenced area 

existed in the approximate location of former Building T A-21-45 (LASL 1955), which could have 

enclosed a pit or trench. Currently, the only structure remaining near the SWMU 21-013(d) 

location is septic tank structure TA-21-124 (abandoned but not removed in 1966), which may be 

used to locate this surface disposal area. This area may have been scraped and the "cold dump" 

removed (LANL 1990a). There are no records available that indicate the types, quantities, or 

dates in which wastes may have been disposed of at SWMU 21-013(d). 

SWMU 21-013(e) has been used to dispose of construction debris (LANL 1990a). Such debris, 

including soil piles and drain pipes were observed during the 1988 ER Program site visit at this 

location (Nyhan 1990a). Little is known about this site except that it is located northwest of the 

cold dump [SWMU 21-013(d)]. 308 ft east of the fence adjacent to the Lobo Lift building and 175 

It north of the fence along DP Road. It is not known when materials were disposed of at SWMU 

21-013(e). 

SWMU 21-013(f) may not exist. Identification of this SWMU is based wholly on photographic 

evidence (LANL 1990a). A 1949 aerial photograph (LASL 1949, No. 12241) of the are? currently 

occupied by Building TA-21-61, which is still in existence, showed a series of mounds on the 

mesa top. A photograph taken in 1950 (LASL 1950, No. 15925) shows that the mounds had 

been removed and replaced by Building TA-21-61. Because construction activities were not 

underway on TA-21-61 until July 11, 1950 (LANL no date a), these mounds cannot be explained 

by foundation preparation activities for this building. However, septic tank structure TA-21-56 and 

Laboratory Building TA-21-59, which are nearby, were constructed in May 1945 and July 1945, 

respectively; and construction activities on these two structures could have resulted in the 

"mounds" observed in the 1949 photo. It is not known if or when materials were disposed of at 

SWMU 21-013(f). 

SWMU 21-013(g) consists of two drain lines (along with other building debris). which were 

observed during an ER Program site visit (Nyhan 1990). The area is located immediately south 

of MDA V. The two drain lines were originally believed to be associated with drainage from MDA 

V. A subsequent investigation determined that the two drain lines are only sections of discarded 

pipe and are not associated with MDA Vas originally supposed (LANL 1990a). The origin of the 

two drain lines and other debris and date in which they were disposed of at SWMU 21-013(g) are 

not known. 
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14.7.1.2. Existing Information 

SWMUs 21-013(c), (e), (f), and (g). No data exist regarding potential contaminants at these 

surface disposal areas. 

SWMU 21-013(b) consists of concrete building debris from demolition of Building TA-21-33. A 

contamination survey of the building interior was conducted in 1963, and various surfaces were 

found to be contaminated with plutonium dust. Surface counts ranged from 1000 clm (counts per 

minute) to 20,000 clm alpha (Romero 1963). Another report (Romero 1965) states that perchloric 

acid contamination may have existed in the building interior exhaust hoods. 

SWMU 21-013(d), the "cold dump," has been investigated by a geophysical survey and a biased 

subsurface soil gas sampling program. Interpretation of the geophysical data indicated that there 

was no geophysical evidence indicating the presence of trenches or buried waste (LANL 1989). 

Judgmental subsurface soil gas sampling (for volatile organic compounds only) was performed at 

eight locations at 1.7- to 4-ft depths. LANL (1989) states that 1,1, 1-trichloroethane was identified 

in one sample, as does the SWMU Report (LANL 1990). However, a re-evaluation of the soil gas 

data collected by the U.S. DOE (LANL 1989) from this area has determined that the presence of 

1,1, 1-trichloroethane is the result of its residual contamination within the sampling equipment. 

Therefore, whether 1,1, 1-trichloroethane is present is questionable. 

The ground surface at SWMU 21-013(d) was also screened for radioactivity and for organic 

vapors. No radioactivity in excess of natural background radiation (cited as approximately 26-36 

IlRlh) was detected. Organic vapors were screened with a photoionization detector. Organic 

vapor concentrations ranged from 1-7 units (LANL 1989). 

14.7.1.3. Source Term 

SWMUs 21-013(c), (e), (f), and (g). No previous sampling data exist regarding potential con

taminants at these surface disposal areas. Therefore, the contaminant source term is not known. 

SWMU 21-013(d). Re-evaluation of the subsurface soil gas sampling data has eliminated 

concem for 1,1, 1-trichloroethane. Field screening at SWM U 21-013(d) did not indicate the 

presence of radioactive or organic vapor contaminants. Therefore, the contaminant source term 

for SWMU is also not known. 

SWMU 21-Q13(b). The concrete building debris from Building TA-21-33 may be contaminated 

with plutonium and possible perchloric acid. Contamination of the area could have occurred as a 
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consequence of operations, leakage from either of the two underground waste lines, or during the 

operation of cutting the building into two sections prio(to its offsite burning and disposal. 

14.7.2. Objectives and Data Needs 

The objective of this investigation is to confirm the absence of contamination at SWMUs 21-

013(b-g). Specific data required to assess contamination at SWMUs 21-013(b)-(g) include the 

following: 

1. Identify the contaminants present using Levell! and III data. The contami
nation 01 suriace disposal areas is unknown, with the possible exception of 
concrete debris from Building T A-21-33. The debris may be contaminated 
with plutonium and perchloric acid. 

2. If contaminants are identified, determine the lateral and vertical extent of 
contaminant migration by additional suriace and subsuriace soil and debris 
sampling and Level III analysis. 

14.7.3. Sampling/Investigation Rationale 

14.7.3.1. Initial Investigation 

SWMUS 21"()13(c), (d), and (e). These SWMUs are accessible to investigation using vehicle

mounted equipment. The initial investigation is intended to identify the presence of contamination 

in the soil and to determine the depth of the soil and debris. Field radiation surveys (at all three 

SWMUs) and organic vapor surveys [at SWMU 21-013(d) only] will be used to identify areas of 

gross contamination. Surface soil samples and shallow borehole core samples will be collected 

at grid locations and at locations identified by the field surveys. The thickness of the soil layer 

overlying the tuff willbe determined from the borehole cores. 

Field screening of the ground suriace for organic vapors will initially be periormed only at SWMU 

21-013(d). This area is presently the only one in which historical information indicates potential 

disposal of waste chemicals. Other suriace disposal areas may be screened for organic vapors if 

stained areas are visible and i1 field screening samples detect above-background level concentra

tions. 

SWMUS 21-013(b), (f), and (g). These SWMUs are inaccessible to motorized equipment be

cause they are physically located over, or on the edge of, Los Alamos Canyon. Investigation of 

these areas will be accomplished with hand-operated sampling equipment. The initial investiga

tion is intended to identify the presence of contamination within the soil and to detennine the 

Page 14-7Q May 1991 TA-21 Operable Unit RFI WorkPlan for ER 

e. 

e 

e 



• 

• 

• 

Surface Units Description and Sampling Plan Chapter 14 

thickness of the soil layer overlying the tuff. If contamination is identified within the soil layer 

sampled, it will be assumed that the entire soil column at specific locations might be contami

nated. 

A field survey will be conducted at each surface disposal area to screen the surface for radioac

tivity to define any locations of gross contamination. Surface and manually collected shallow 

subsurface soil samples will be collected at grid locations and at locations exhibiting above

background level radioactivity. 

14.7.3.2. Subsequent Investigation 

The need for a subsequent sampling program will be based upon analysis of data from the initial 

investigation. If implemented, a subsequent sampling program would focus on collection of 

additional surface and subsurface samples to determine the vertical and lateral extent of contami

nation. The analytical suite for a subsequent investigation may be focused to specific analytes 

based on results from the initial investigation. 

14.7.4. sampling Plan 

14.7.4.1. Initial Investigation 

General Requirements: The SWMU locations will be determined using Fig. 14.7-1 [SWMUs 21-

013(b), (d), (e), and (g)], and Fig. 14.7-2 [SWMUs 21-013(c) and (f)], and visual identification in 

the field. The visual boundaries of each area will be staked and then gridded into nine approxi

mately equal-sized segments. The center of each grid will also be staked as indicated in Figs. 

14.6-1 and 14.7-2. 

A field survey will be conducted at each area to define locations of gross radioactive contamina

tion (for method see Sec. 11.4.1.2). Organic vapor surface screening will also be performed at 

SWMU 21-013(d) (for method see Secs. 11.6.2.1 and Sec. 11.6.2.2). It is anticipated that above

background level radioactivity or organic vapor concentrations will identify no more than three 

additional sampling locations at any of the surface disposal areas. 

The center of nine grid segments, in addition to any locations identified during the field survey, 

will be sampled as indicated in Figs. 14.7-1 and 14.7-2 (LANL 1983a). A surface soil sample (for 

method see Sec. 11.5.2.1.) will be taken at each location. This will result in a maximum of 12 

samples per SWMU (72 total, 18 to analytical laboratory). 
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All samples will be field-screened and processed in the field laboratory. Twenty-five percent of 

the samples will be submitted to an analytical laboratory for additional analyses. Because the 

purpose of this investigation is largely to identify the presence of contaminantns, the 25% se

lected should include all that have an indication of contamination based on field laboratory 

measurements. Because no firm information is available to define the contaminants that may be 

present, the samples will be subjected to a full analytical suite. The field survey, field screening, 

and sample analysis requirements for the initial investigation are shown in Table 14.7-1. If 

contaminants are identified, samples may be reanalyzed for asbestos, because some of these 

surface disposal areas may contain building rubble. If no contamination is identified, no further 

action will be taken at SWMUs 21-013(b-g). 

SWMUs 21-013(c), (d), and (e). Shallow boreholes will be used to sample subsurface soil at all 

grid locations and locations identified by the field surveys (for method see Sec. 11.5.3.1). The 

nominal borehole depth is 7.5 ft but may be stopped shallower once native tuff has been pen

etrated to 2 to 3 ft. It is assumed that no more than three subsurface samples will be collected at 

any location, for 36 samples per SWMU (108 total, 27 to analytical laboratory). This investigation 

will determine the depth of soil and debris in the disposal area and will allow evaluation of the 

presence of contaminants in the underlying tuff. 

SWMUs 21-Q13(b), (f), and (g) Near-surface soil samples will be collected at all grid locations 

and locations identified by the field surveys (for method see Sec. 11.5.2.4). This sampling will be 

accomplished by modifying the method, so that near surface samples will be collected only from 

the 12- to 18-in. and 24- to 30-in. intervals. Certain sampling intervals can be omitted because 

wastes should be mixed and dispersed if this was a disposal area. This will minimize the number 

of samples taken for analysis. This modification will result in two near-surface samples collected 

at each location, for 18 per SWMU (54 total, 14 to analytical laboratory). Again, 25% of the 

samples will be sent to the analytical laboratory for analysis. 

The maximum depth sampled will be approximately 2.5 ft and may be shallower if native tuff is 

encountered. If the tuff has not been encountered at the maximum depth sampled at any or all 

locations, Its depth will be measure using a narrow steel rod driven downward until significant 

resistance is encountered. The indication that tuff has been encountered will be based on field 

judgement. The total depth from the surface to the tuff will be measured. This depth will allow 

calculation of the volume of potentially contaminated material. If contamination is found in the 

initial investigation, this information will be useful for planning subsequent investigations. This 

investigation will not provide information on any contamination of the underlying tuff. 
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Table 14.7-1 

SCREENING AND ANALYSIS FOR INITIAL 

INVESTIGATIONS AT SWMU 21-013(8) - (G), SURFACE 

DISPOSAL AREAS, 
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Table 14.7-1 

SCREENING AND ANALYSIS FOR INITIAL 

INVESTIGATIONS AT SWMU 21-013(8) - (G), SURFACE 

DISPOSAL AREAS. 
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Table 14.7-1 

SCREENING AND ANALYSIS FOR INITIAL 
INVESTIGATIONS AT SWMU 21-013(8) - (G). SURFACE 
DISPOSAL AREAS. 
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Chapter 14 Surface Units Description and Sampling Plan 

14.7.4.2. Subsequent Investigation 

If contaminants are identified from the initial investigation, subsequent sampling programs at any 

of these SWMUs would focus on collection of suriace and subsuriace samples to determine the 

vertical and lateral extent of contamination. Additional sampling locations will be established at 

20-U spacings in the direction data are required. Suriace and shallow subsuriace sampling will 

be conducted according to the methods identified above, until the extent of contamination is 

determined. 

For planning purposes, it is assumed that no more than four additional locations will be sampled 

and that this is required at only two of the SWMUs. Based on results from the initial investigation, 

analy1ical requirements may be limited to a specific set of indicator contaminants. Additionally, 

initial samples may be analyzed for asbestos if other contamination is found. For planning 

purposes it is assumed that the same analy1ical scheme used in the initial investigation with the 

addition of asbestos will be used here. A maximum of four additional samples at four locations at 

each of two SWM Us is assumed for this investigation. (28 samples, 7 to analy1icallaboratory). 
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14.8 SEWAGE TREATMENT PLANT 

14.8.1 Site Description 

This chapter describes the field activities for the sewage treatment plant [SWMU 21-026(a)-(c)] 

and a surface disposal area [SWM U 21-013(a)], both located at the eastern end of DP Mesa at 

TA-21 (Fig. 14.8-1). This grouping of SWMUs addresses sites that are still in use and a site that 

is inactive and may have previously treated wastewater from TA-21 containing radiological and 

inorganic contamination. 

14.8.1.-1 Site History 

SWMU 21-026{aHc) includes TA-21-227 sewage treatment plant, TA-21-230 sand filter/sludge 

drying beds, and TA-21-348 dosing siphon chamber (Fig. 14.8-2). 

This sewage treatment plant replaced septic tankJfilter field and septic tank/surface discharge 

systems throughout TA-21 including those which served TA-21-1, TA-21-3, TA-21-4, TA-21-5. 

TA-21-14, TA-21-30. TA-21-31, TA-21-61, TA-21-152. TA-21-155, TA-21-209, TA-21-210. TA-21-

257. TA-21-357, and TA-21-361 (LASL 1964b; LASL 1965a), Some of the floor drains in these 

buildings may be connected to the sanitary sewer line, as well. Construction began on the 

sewage treatment plant and four sludge drying beds on July 13, 1965, and was completed by 

February 18,1966 (LASL no date). Sanitary liquid wastes were then diverted to one major 

sanitary waste line along the southern edge of DP Mesa (LASL 1966c; Nyhan 1990) (Fig. 14.8-3 

and 14.8-4). The sewage treatment plant treats sanitary wastes and cooling water from TA-21 

facilities (LANL 1990a). The plant has also received water from decontamination activities, 

janitor's scrub water, and waste from other operations at TA-21 (LANL 1990a; Nyhan 1990). 

SWMU 21-026(a}, the sewage treatment plant (TA-21-227), is an extended aeration sanitary 

waste treatment plant consisting of a grit chamber, com minuter, digester, aeration tank, and 

clarifier (Emelity et. al. 1972; Zia Company 1986). Originally, effluent leaving TA~21-227 afte<r 

treatment was released at a concrete spillpad located on the southern edge of DP Canyon (LASL 

1966b). Presently, the effluent is sent from TA-21-227 to the dosing siphon chamber (TA-21-

348), then to two sand filter beds, and finally to the original outfall in DP canyon (LANL 1990b; 

Barnett 1990). 

Since 1966, several modifications have been made to the sewage treatment plant In 1976, a 

concrete box and flume, as well as a flow meter, were installed at the inlet to facilitate influent 
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Fig. 14.8-2 Schematic of the TA-21 sewage treatment plant layout. (LASL 1966b) 
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Chapter 14 Surface Units Description and Sampling Plan 

flow measurements (Zia Company 1976). In May of 1990, a gauging station wet well was con

structed about 85 ft north of the eastem-most sludge drying bed and about 36 ft from the existing 

concrete spillpad. The effluent flow meter was moved to this location, and this station now 

monitors the effluents discharged to DP Canyon through NPDES outfall 05S (LANL 1990d). 

SWMU 21-026(b) was modified in May 1990. At this time, two of the original four sludge drying 

beds (TA-21-230) were converted into sand filters (LANL 1990b; Barnett 1990). These received 

effluent from the chlorine contact chamber and filtered the wastewater in its final stage of treat

ment. Four new, 4-in. PVC lines were installed in the two western-most sand filter beds and the 

two remaining eastern-most sludge drying beds. These lines carry effluent from the beds to the 

gauging station and on to the outfall in DP Canyon (LANL 1990b). The old 4-ln. drain tile line was 

removed, and old connections were plugged with concrete (LANL 1990b). 

Each sand filter/sludge drying bed is 14.5 by 23 ft with 4-ft-deep concrete walls. The sand in each 

bed is located about 2 ft from the top of the bed walls and is about 1-ft thick on the west side of 

each bed, grading to about 2-ft thick on the east side. The plant is currently overdesigned for the 

amount of waste being treated. Presently, only the two western-most sand filter beds are regu

larly used to filter treated wastewater before it is discharged to DP Canyon (Barnett 1990). 

SWMU 21-026(c). the chlorine contact chamber (TA-21-348), was converted in the late spring or 

early summer of 1990 to a dosing siphon chamber (LANL 1990c; Barnett 1990). The structure is 

a 5-ft by 7-ft by 8-ft deep concrete tank located outside of the chain link fence, on the eastern side 

of TA-21-227. The chlorine contact chamber was used to treat wastewater with chlorine disinfec

tant but was taken out of operation because of the reduced flow through the plant and decreased 

fecal coliform counts (Barnett 1990). Effluent now enters the dosing siphon chamber from the 

plant until the chamber is full, when it is then pumped to the two western sand filter beds. The 

line that connects the dosing siphon chamber to manhole T A-21-264 and the outfall in the canyon 

was plugged with concrete when the chamber was converted (LANL 1990c). 

SWMU 21-013(a) includes an inactive surface disposal area nearTA-21-227 (Fig. 14.8-1). The 

top layer of sand from the two sand filter beds and two sludge drying beds has previously been 

disposed at this location near the sewage treatment plant (LANL 1990a). This disposal site is 

located north of the sewage treatment plant, on the southern edge of DP Canyon, just east of the 

new gauging station, and is thought to be identified by a pile of sand (LANL 1990a). The area is 

listed under SWMU 21-013(a), surface disposal areas, but will be addressed in this sampling plan 

in conjunction with SWMU 21-026, sewage treatment plant, because it appears to be part of the 

operations at the sewage treatment plant, as well as its close proximity. At present, sand is no 

Page 14-96 May 1991 TA-21 Operable Unit RFI Work Plan for ER 

• 

• 

• 



• 

• 

• 

Surface Units Description and Sampling Plan Chapter 14 

longer disposed of at SWMU 21-026; the upper layer of sand contained in the two eastern sludge 

drying beds is scraped off periodically ~nd taken to T A-54 for disposal (Barnett 1990). 

14.8.1.2 Existing Information 

No data exist regarding contamination in the area of the sewage treatment plant or the inactive 

surface disposal area nearby. However, wastewater flow has been measured, and contaminant 

assays have been performed on sanitary wastewater as well as sewage sludge from the plant. 

Flow data were collected for the sewage treatment plant at TA-21 from October 1978 through 

June 1990. A reduction in the wastewater flow rate occurred during this period and may correlate 

to the reduction in personnel at T A-21 (Nyhan 1990). 

Radionuclide assays were perfonned on liquid effluents from June 1976 through 1989, including 

gross alpha, gross beta, gamma, and tritium (Nyhan 1990). Table 14.8-1 presents a summary of 

those data; the average values for gross alpha, gross beta, gamma, and tritium for this period 

were 6.5 pCilL, 12 pCVL. 270 pCi/L. and 2.600 pCVL. respectively. High values of 120 pCilL 

gross alpha were recorded August 10. 17, and 26, 1976; the high value of 92 pC ilL gross beta 

was recorded on May 27, 1976; the· high value of 1,600 pCilL gamma was recorded in May 1988; 

and the high value of 34,800 pCVL tritium was recorded for November 26 through December 10, 

1979. There does not appear to be any temporal pattern to the presence of radionuclides in 

wastewater. Background data for water are not available; therefore, comparisons to background 

level cannot be made. 

TABLE 14.8-1 
RADIONUCLIDE ASSAYS FOR TA-21 SEWAGE TREATMENT PLANT LIQUID EFFLUENT 

(1976-1989) 

Gross Alpha Gross Beta Gross Gamma Tritium 
(pCi/L) (pCi/L) (pCi/L) (pCi/L) 

Average 6.5 12 -68 2600 
Standard Deviation 11 11 430 3800 
Minimum 0.005 0.007 -1100 0 
Maximum 120 92 1600 35000 
Number of Assays 157 157 50 146 
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Radionuclide assays were performed on sludge collected in the sludge drying beds between 

March 1979 through December 1.985 (Nyhan 1990). Table 14.8-11 presents a summary of those 

data: the average values for gross alpha, gross beta, and gamma for this period were 1,600 pCiI 

g, 71 pCilg, and 240 pCilg, respectively. The high value of 21,000 pCilg gross alpha was re

corded on March 8, 1982; the high value of 430 pCilg gross beta was recorded on March 8, 1982; 

and the high value of 2.050 cpmlg gross gamma was recorded on June 2, 1979. No tritium 

assays were performed. There does not appear to be any temporal pattern to the presence of 

radionuclides in sludge. The average value for gamma in sewage sludge is significantly higher 

than concentrations of gross gamma considered to be background level in area soils (Sec. 2.4.2). 

No other comparisons to background data can be made. 

TABLE 14.8-II 
RADI01'.'UCLIDE ASSA YS FOR TA-21 SEWAGE TREATMENT PLANT SLUDGE(1979-1985) 

Gross Alpha Gross Beta Gross Gamma 
(pCi/L) (pCi/L) (cpm/g) 

Average 1600 62 240 
Standard Deviation 5400 110 570 
Minimum 18 4 8.2 
Maximum 21000 4300 2100 
Number of Assays 14 14 22 

Inorganic assays were also performed on sludge in the period between June 1976 and December 

1985 (Table 14.8-111) (Nyhan 1990). Background values have not been established for sewage 

effluent and sludge. However, results of inorganic analyses show that in the majority of individual 

samples, boron, chromium. nickel. copper, zinc, arsenic, mercury, and lead concentrations in 

sewage sludge were significantly higher than concentrations considered to be background level in 

area soils (Sec. 2.4.2). 

14.8.1.3 Source Tenn 

, 
SWMU 21-026(aHc). No data exist regarding contamination in and around the sewage treat-

ment plant. Wastes treated at the sewage treatment plant are primarily domestic; however. there 

may be other contaminants that have entered the main sanitary waste line. Water from 
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RESULTS OF NONRADIOACTIVE ASSAYS (HEAVY META!};) PERFOAMEO ON ~1.\)OfiE .... 
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"'" c.., 
:::0 ---~.-------. ------.-----~- -~ ---'-- -------- - ~ 

"I !! CMB·l '6' Sample IWiI % -------- WI! ... 
~ DaIQ Number a V C. loin ·f .. A. S. Mo AO Cd Sn Sa Hg Pb S· 
~ ;::s 

~ ~ 6125176b 3265 500 150 400 200 .3-3.0 100 1500 2000 <1000 < 1000 200 1$00 30 300 1000 <100 600 5. 515177 TA-2'·STP 100 100 100 80 .4 ISO 1000 800 <1000 60 JOO <60 1000 <600 400 ;:, 8130117 TA-21-STP 30 80 200 100 1 40 800 2000 <200 20 400 10 1000 <20 300 V:l 0- 9126177 9594 10 150 100 SO 2 JO 800 1000 .!OO 50 100 .10 200 <10 300 

~ 
... 12116171 10972 40 80 300 200 2 100 800 3000 <200 8 80 <20 1500 dO 400 rn 2121178 10972 30 SO 200 150 2 80 1000 3000 .200 e eo <20 1500 <60 400 ::u 511fle 11454 20 40 250 100 1 20 400 3000 .200 10 50 <20 800 <60 300 -7119176 11880 8 30 80 150 1 30 600 1200 <200 II M .20 800 <60 -. 200 ;::s 
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~ 
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~ 
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5118181 16907 20 40 300 200 2.0 100 eoo 3000 <100 40 eo 20 1500 .20 400 
1113181 21177 40 110 100 150 1.8 10 100 1000 <200 I> 4 .20 200 <20 100 
318182 22383 30 30 250 200 1 40 1000 3000 <200 10 40 <20 4000 <20 200 
6115162 23364 40 50 400 300 2 ao 1000 2000 <100 30 50 <20 5000 <20 400 
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512&183 121 (8) 268 (42) 4.11(0.5) 61 (14) 745 (420) 2220 (&40) 3.3 (0.74) - 26(5.6) 14 (.3) 87(11.8) 39(1) 278(55) 
3115164 65080 - 12Q (27) 418 (2.9) 1.7 (0.1) 83.4 (2) 1570 (43) 2&40 (471) .0.0001 - 26.8 (2.5) 669 (269) 21,4(2.5) 21.3 (.7S) 
618184 85.77016 212 503 2.1 1011 1040 1840 9.7 29,2 13.11 1440 111.6 239 
8120184 85.77056 224 469 1.85 77.5 1010 1840 4,S3 17.3 e.7S 4590 15.0 233 
11126184 85.77064 172 425 1_75 55.5 924 1701 34.9 34.9 7_58 1574 22.9 7.58 
615165 85.17121 130 (28) 300 (60) _79PS) 58 (12) 930 (leo) 1400 (280) 5.4(1.8) 4 (OS) 12 (2,4) 1700 (340) 2SO (SO) 230 (46) 
11118185 85.77072 - 245 (49) 339 (66) U (.24) 43 (8.6) 1000 (1112) 400 (3&4) 7.0 (1.4) 8 (1.6) 18 (4.0) - 2100 (4201 20 (21) 318 (34) 
12120185 85.711421 - 100 (73) 50 (57) .10 (.11) 40 (37) 500 (416) 400 (3&4) 23 (5.0) - 21 (4.0) 10 (2.0) 380 (100) 22(4.0) 50(47) 
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decontamination activities, from janitor's scrub water, and from wastes (chemical, radioactive, or 

mixed) produced in specific operations may have resulted in small amounts of plutonium, ura

nium, americium, tritium, cesium, strontium, organic constituents, and inorganic constituents in 

the plant sludge (Nyhan 1990). The quantity of contaminated waste that has entered the sewage 

treatment plant by way of sanitary drains and/or floor drains is not known. 

SWMU 21-013(a). No data exist regarding contamination in and around the sand disposal area. 

Assays for gross alpha, gross beta, gamma, and inorganic constituents were performed by HSE-

8 on sludge from the sewage treatment plant. These assays showed the presence of radionu

elides and heavy metals (Nyhan 1990). Because sand was used to filter solids from the sludge, it 

may be assumed that sand placed in the surface disposal area may be contaminated with 

radio nuclides and inorganic constituents. 

14.8.2 Objectives and Data Needs 

The objective of this investigation is to confirm the presence or absence, and determine the 

extent of contamination, at SWMU 21-026(a)-(c) and SWMU 21-013(a). 

Specific data required to assess contamination at SWMU 21-026(a)-(c) include the areas around 

the sewage treatment plant TA-21-227, around the sand filter/sludge drying beds TA-21-230, and 

around the dosing siphon chamber T A-21-348 as follows: 

1. Identify the contaminants present using Level II and III data due to leakage 
beneath the sewage treatment plant (Building TA-21-227), to leakage 
beneath the sand filter/sludge drying beds (TA-21-230), and to leakage 
beneath the dOSing siphon chamber (T A-21-348). In the course of process
ing contaminated wastewater, the potential exists, however small, that 
leakage occurred from one or more operations at the sewage treatment 
plant. 

2. If contaminants are identified at the sewage treatment plant, the sand filter/ 
sludge drying beds, or the dosing siphon chamber, determine the lateral and 
vertical extent of contaminant migration by additional surface and subsur
face sampling and Level III analyses. 

Specific data required to prove absence of contamination at SWMU 21-013(a) include the follow

ing: 
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1. Determine the location of the surface disposal area. 

2. Confirm absence of contaminants using Level II and III data. The processing of 
contaminated wastewater produced contaminated residual sand and sewage sludge, 
which may also have contaminated the environment when it was disposed. 

May 1991 TA-21 Operable Unit RFI Work Plan for ER 

• 

• 



• 

• 

• 

Surface Units Description and Sampling Plan 

3. If contaminants are identified. determine the lateral and vertical extent of 
contaminant migration by surface and subsurface soil sampling and Level III 
analyses. 

4. Identify contaminants present using Level II and Level III data from drain
ages in the area of SWMU 21-013(a). Surface soil contamination in the 
area, if known to exist, may have the potential for transport of contamination 
by water erosion in surface drainages. 

14.8.3 Sampllngflnvestlgatlon Rationale 

Chapter 14 

SWMU 21-026(aHc). The initial investigation consists of angled drilling and subsurface soil 

sampling to determine if contamination is present under TA-21-227 [SWMU 21-026(a)], TA-21-

230 [SWMU 21-026(b)], and TA-21-348 [SWMU 21-026(c)]. Contaminant assessment under 

these buildings cannot otherwise be performed by vertical drilling. These samples will be ana

lyzed tor nitrates and chlorides because both are associated with human domestic waste (Sawyer 

and McCarty 1978). The samples will also be submitted for soil moisture determinations because 

relatively high moisture content in native soils may indicate leakage from the wastewater treat

ment plant. If indications of leakage are found at any of the three SWMUs under investigation, 

then additional sample analyses will be performed by the analytical laboratory. 

If required, a subsequent investigation at some or all of the three SWMUs to define the nature 

and extent of contamination will be conducted by vertical drilling. Samples will be submitted to 

the analytical laboratory for a full suite of analyses unless sample results from the initial investiga

tion allow specitication of a more focused analytical suite. 

SWMU 21-013(a). The initial investigation will include field radiological surveys on a rectangular 

grid. Surface and near-surface soil sampling will be performed within each grid cell. Based on 

results from field laboratory analyses, further surface and near-surface sampling along the 

original or a more closely spaced grid may be required. Thirty percent of the samples will be 

submitted to an analytical laboratory for confirmatory analyses. 

Based on the results from the initial investigations, a subsequent investigation may include 

additional surface and near-surface soil sampling and may also include any drainages that collect 

run-off from the surface disposal site. Subsequent sampling will be used to determine the extent 

or depth of contamination in and around the surface disposal area. These samples will be 

submitted for a full analytical suite of analyses unless sample results from the initial investigation 

allow specification of a more focused analytical suite. 
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14.8.4 Sampling Plan 

14.8.4.1. Initial Investigations 

The sampling and analysis requirements are shown in Table 14.8-1V. Soil moisture determina

tions will be perlormed for borehole samples from the sewage treatment plant area because 

relatively high moisture content in native soils may indicate leakage from the wastewater treat

ment plant. Nitrates and chlorides will also be analyzed because both are associated with human 

domestic waste (Sawyer and McCarty 1978). If contamination is not identified, no further action 

will be taken at SWMUs 21-0026(a)-(c). 

SWMU 21-026(a). An angled borehole will be placed on the north side of TA-21-227, 5 ft from 

the building in the area between the building and the 6-in. cast iron sludge line to the drying beds 

(see Fig. 14.8-5). A drilling angle of 24 degrees from vertical will be used (for method see Sec. 

11.5.3.3). Figure 14.8-6 provides a graphic representation of the drilling to be perlormed at TA-

21-227. The borehole will pass under the northern edge of the building at an initial depth of 11 ft. 

The length of the borehole will be extended 20 ft beyond the center of the aeration tank for a total 

length of 47 ft, a total depth of 43 ft, and provide 10 samples. 

Determinations for soil moisture will also be perlormed in the field laboratory (for methods see 

Sec. 11.7). All samples that exhibit relatively high soil moisture content will be sent to the analyti

cal laboratory for a full suite of analyses (Table 14.8-1V), and 30% of uncontaminated or question

able samples (based on field laboratory analyses) will also be sent to the analytical laboratory. 

The results from the analytical laboratory will determine the need for subsequent investigations. 

This should identify any contamination that may have migrated outward and downward from the 

tank. Although the borehole is to be drilled directly below the aeration tank, any contamination 

resulting from potential leaks in the digester and settling tanks located in the building should be 

detected as well because of the small size of the building. 

SWMU 21-026(b). Two angled boreholes will be drilled beneath the sludge drying/sand filter 

beds. The locations of these boreholes are shown in Fig. 14.8-5. One borehole will be placed 3 ft 

from the north wall of the sand filters. This borehole will be drilled under the sand fihers at an 

angle of 27 degrees from vertical. The second borehole will be placed 3 ft from the south wall of 

the sludge drying beds at an angle of 27 degrees from vertical (for method see Sec. 11.5.3.3). 

Figure 14.8-7 is a graphic representation of the drilling to be perlormed at T A-21-230. Both 

boreholes will pass under the beds at an initial depth of 6 ft. The boreholes will be extended for 
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Depth = b 

Fence 

(a) tan 24 = 11/b 
b == 25' 

(b) sin 24 :; 11/0 
0:; 27' 

Chapter 14 

Total Borehole Length == 27' + 20' == 47' 
Total Depth == 43' 

Fig. 14.8-6 Graphic representation of drilling to be performed under the initial investigation at 
TA-21-227 [SWMU 21-026(a)]. 
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(a) tan 27 = 14.51b 
b = 28' 

(b) sin 27 = 14.S/c 
c = 32' 

Depth = b 

Total Borehole Length = 32' + 20' = 52' 
Total Depth = 46' 

Su.rface Units Description and Sampling Plan 

Depth = b 

Flg.14.8-7 Graphic representation of drilling to be performed under the initial investigation at 
T A-21-230 [SWMU 21-026(b)]. 
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20 ft beyond the center of the sand filter and sludge drying beds to locate any contamination that 

may have migrated outward and downward from the beds. Each borehole will be 52 ft in length, 

reach a total depth of 46 ft, and result in 11 samples. 

Determinations for soil moisture, chlorides, and nitrates will be performed in the field laboratory. 

The selection of samples for analysis will follow the same protocol as for SWMU 21-026(a) 

above. This should identify any contamination that may have migrated outward and downward. 

SWMU 21-026(c). One vertical borehole will be drilled on the south side of the dOSing siphon 

chamber (Fig. 14.8-5). The borehole will be placed close to the outside of the barrier that sur

rounds the structure. The nominal depth for this borehole is 30 ft (for method see Sec. 11.5.3.2). 

A total of seven samples will result. 

Determinations for soil mOisture, chlorides, and nitrates will also be performed in the field labora

tory. The selection of samples for analysis will follow the same protocol as for SWMU 21-026(a) 

above. This should identify any contamination that may have migrated outward and downward. 

SWMU 21-013(a). Visual reconnaissance of the surface disposal area will be accomplished in 

the company of the sewage treatment plant operator. The approximate "center," and the approxi

mate extent, or boundary, of the surface disposal area will be flagged. This area is approximately 

45 by 45 ft and will be divided into nine 15- by 15-ft grid cells. The entire area will be field

surveyed for radiological contaminants (for methods see Sec. 11.4.1). 

Surface soil sampling locations will be at the center of each grid cell, resulting in nine potential 

sampling locations (for method see Sec. 11.5.2.1) (Fig. 14.8-8) Surface soil samples will be 

collected in grid cells determined to lie within the sand disposal area, based on the radiological 

surveys or visual observations. In addition, judgmental surface soil samples will be taken at a 

maximum of three "hot spots" identified in the field survey. Based on field screening and field 

laboratory analyses, the surface sampling grid may be extended. At a maximum of three areas of 

surface contamination, near-surface soil samples will be taken to a maximum depth of 24-ln. (for 

method see Sec. 11.5.2.4). 

For planning purposes, it is assumed that nine grid locations plus three "hot spot" locations will be 

surface sampled, and at three of these locations, three additional samples will be taken to reach a 

24-in. depth. This totals 21 samples to be processed in the field laboratory. Thirty percent of the 

samples from this investigation will be submitted for a full analytical suite of analyses (six 

samples). 
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14.8.4.2. Subsequent Investigations 

SWMU 21-026(aHc). From the initial boreholes at each of the three SWMUs, it will be possible 

to determine whether contamination exists and if the contaminant plume extends laterally .. If the 

contaminant plume is identified under each facility, then vertical boreholes will be drilled at these 

facilities (for method see Sec. 11.5.3.2). 

The first vertical borehole will be placed 20 ft south of the sewage treatment plant, TA-21-227, 

and the second will be placed 20 ft north, in line with the initial borehole (Fig. 14.8-9). The 

nominal depth is assumed to be 50 ft but will be based on analysis of results from initial investiga

tions. 

If contamination is found around the sand filters/sludge drying beds, TA-21-230, three vertical 

boreholes will be drilled (Fig. 14.8-10). These will be located 20 ft from the north wall of the two 

sludge drying beds in line with the angled borehole; 20 ft east of the sludge drying beds, in line 

with manhole 21-265: and 20 ft from the west end of the sand filter beds in line with manhole 21-

265. The nominal depth of these three boreholes is assumed to be 50 ft ~ut will be based on 

results from the initial investigation. 

If contamination is found at the dosing siphon chamber, T A-21-348, one additional borehole will 

be drilled (Fig. 14.8-910. This borehole will be located 20 ft southeast of the southeast corner of 

the dosing chamber. 

It is anticipated that no more than four additional boreholes will be required to define the lateral 

and vertical extent of contamination from anyone of the three SWMUs. For planning purposes, 

however, it is assumed that no additional boreholes are required and that no additional sample 

analyses will be needed. 

SWMU 21-013(a). From the initial surface and near surface soil samples, it will be possible to 

determine whether contamination exists, the primary direction of the contaminant dispersal, and 

whether the contaminant depth is greater than 2 ft. Surface sampling in a wider area may be 

employed to define the extent of the area. If a contaminant plume is identified, then shallow 

boreholes will be employed to define the subsurface extent. A nominal depth of 10 ft is appropri

ate. 

For planning purposes, it is assumed that no additional sampling will be required. 
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15. OUTFALLS DESCRIPTION AND SAMPLING PLAN 

15.1 Introduction 

This chapter addresses outfalls from liquid waste systems listed as SWMUs in several SWMU 

groups that include the following: 

• SWMU 21~004, Aboveground Tanks and Drain Lines 

• SWMU 21-006, Underground Seepage Pits 

• SWMU 21-011, New Industrial Waste Treatment Plant 

• SWMU 21-013, Surface Disposal Areas 

• SWMU 21-022, Acid Waste Lines and Sumps and 

• SWMU 21-023, Decommissioned Septic Systems 

• SWMU 21-024, Inactive SeptiC Systems/Outfalls 

SWMU 21-026, Wastewater Treatment Plant and 

• SWMU 21-027, Surface Discharge 

The majority of the outfalls covered under these SWMUs were previously identified as part of the 

CEARP investigation (LANL 1987). Table 15.1-1 lists outfalls by SWMU number and cross 

references the CEARP identifier. In addition, some outfalls that have not been classified as 

SWMUs are also addressed. These are identified by EPA NPDES numbers and are considered 

in this work plan because of uncertainties in the history of releases predating NPDES permitting. 

Figures 15.1-1 and 15.1-2 show the general location of each outfall. 

Two outfalfs identified as part of SWMU 21-013(g) (CEARP identifiers 3ac and 3ad) were both 

erroneously identified as outfalls. They are discarded sections of pipe, which project from the 

upper portion of a slope descending into Los Alamos Canyon from the south perimeter of M DA V. 

This location corresponds to a surface disposal area, SWMU 21-013(g), where debris from the 

demolition of buildings was pushed over the edge of the mesa. These will no longer be consid

ered outfalls. but investigations are planned under the more appropriate category of Surface 

Disposal Areas, Sec. 14.7. 
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Chapter 15 

SWMU 
Number 

21-004(d) 
21-006(b) 
21-011 (k) 
21-022{h) 
21-023{c) 
21-024{a) 
21-024{b) 
21-024{c) 
21-024{d) 
21-024(e) 
21 -024(f) 
21-024(g) 
21-024(h) 
21-024(i) 
21-024Q) 
21-024{k) 
21-024{1) 
21-024{m) 
21-024{n) 
21-024{o) 
21-026{d) 
21-027(a) 

21-027(b) 

21·027(c) 
. 21-027(d) 

Not an outfall 
Not an outfall 

Page 15-2 
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TABLE 15.1-1 
DISCHARGE SYSTEMS 

CEARP Associated Previously 
Identifier Facilities Sampled 

TA-21-3n Sump 223 
TA-21-3u Pit 1181Bldg 2 
TA-21-30, NPDES EPA 050050 Bldg 257 
TA-21-3a, NPDES EPA 03A032 Bldg 150 
TA-21-3y Tank 621Bldg 33 
TA-21-3m Tank 53/Bldg 9 
TA-21-3g Tank 55/Bldg 17 
TA-21-3h Tank 56/Bldg 54 
TA-21-3f Tank 106/Bldg 1 
TA-21-3e Tank 123/Bldg 20 
TA-21-3k Tank 1241Bldg 45 • 
TA-21-31 Tank 125/Bldgs 7 & 31 
TA-21-3i Tank 561Bldg 54 • 
TA-21-3j Tan~ 181/Bldg 152 
No CEARP Identifier Tank 1941Bldg 155 
No CEARP Identifier Tank 219/Bldg 209 
TA-21-3x Bldg 21 
TA-21-3z Bldg 209 
TA-21-3aa Bldg 155 
TA-21-3ab Bldg 46 • 
TA-21-3w, NPDES EPA SSS05S Bldg 227 
TA-21-3d Bldg 3 • 
TA-21-3p, NPDES EPA 03A031 Cooling Tower 143 • 
TA-21-3ae Bldg 3 
TA-21-3af Bldg 3/Cooling Tower 143 
TA-21-3q Bldg 152 
TA-21-3r, NPDES EPA 03A034 Cooling Towers 166 & 167 
TA-21-3c Bldg 6 
No CEARP Identifier Tank 47 

TA-21-3b, NPDES EPA 03A037 Bldg 314 
TA-21-3s, NPDES EPA 03A036 Cooling Tower 220 
TA-21-3t, NPDES EPA 03A035 Cooling Tower 210 
TA-21-3v, NPDES EPA 03A037 Bldg 314 
TA-21-3ac MDAV 
TA-21-3ad MDAV 
TA-21-3ag, NPDES EPA 02A129 Bldg 357 
No CEARP Identifier, NPDES 
EPA 04A142 Cooling Tower 149 
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Out/aUs Description and Sampling Plan Chapter 15 

15.1.1 Outfall Groups 

There are 30 individual outfalls covered in this chapter; they are organized into nine sections, as 

follows: 

• 15.2 Outfalls with Undetermined Locations 
SWMU 21-023(c) 
SWMU 21-024(a) 
SWMU 21-024(g) 
SWMU 21-024(1) 
SWMU 21-027(c) 
SWMU 21-027(d) 

• 15.3 Outfails with Septic Tanks 
SWMU 21-024(b) 
SWMU 21-024(c) 
SWMU 21-024(d) 
SWMU 21-024(e) 
SWMU 21-024(i) 

• 15.4 Direct Discharge Outfalls 
SWMU 21-011(k) 
SWMU 21-022(h) 
SWMU21-024(n) 
SWMU 21-024(0) 
SWMU 21-026(d) 

• 15.5 Surface Drainage South of T A-21-3 
SWMU 21-027(a) 

• 15.6 Septic Tanks 
SWMU 21-024(j) 
SWMU 21-024(k) 

• 15.7 Surface Drainage South of TA-21-155 
SWMU 21-024(m) 
SWMU 21-027(b) 

• 15.8 Surface Drainage Norfh of TA-21-155 
SWMU 21-004(d) 
SWMU 21-024(h) 

• 15.9 Special Cases 
SWMU 21-006(b} 
SWMU 21-024(f) 

• 15.10 NPDES Discharge Systems 
EPA 02A129 
EPA 03A035 
EPA 03A036 
EPA 03A037 
EPA 04A142 
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Chapter 15 Out/ails Description and Sampling Plan 

A summary of the investigations planned in this chapter is given in Sec. 15.1.6. 

15.1.2 Previous TA-21 Outfall Sampling 

Surface soil samples of 18 outfalls at T A-21 were taken between October 25, 1988, and October 

21, 1988 (DOE 1989). This was a subset of the 32 known outfalls at that time. NPDES-permitted 

outfalls and outfalls directly over the abrupt north face of Los Alamos Canyon were not sampled. 

Outfall sample locations were screened with three instruments: Micro R meter, FIDLER, and 

Geiger-Mueller detector. Surface soil samples were analyzed at an EPA-certified laboratory for 

radioactive constituents, metals; volatiles, BNAs, pesticides, and oil and grease. The following 

radio nuclides were analyzed: 241Am, 137Cs, 238pu and 2391240pu (isotopic), 226Ra, 90Sr, 

232Th, 234U, and 2351238U (isotopic). 

Because only one sample was taken at each outfall, this data will only be used to indicate what 

contaminants may be present at a given outfall. Generally, analytical results showed metals and 

radio nuclides in numerous samples. All samples with elevated inorganic contaminants (metals) 

also had radioactive constituents present. 

DOE Headquarters conducted environmental sampling at Los Alamos, April 25 through June 23, 

1988 (DOE 1989b). DOE environmental survey problem numbers 6 and 19 contained sampling 

locations at T A-21. Soils near NPDES Outfall 50 suspected to be contaminated with heavy 

metals and radionuclides by waste water discharged from TA-21-257 [see Sec. 15.4 SWMU 21-

01 (k)] were sampled as part of DOE environmental survey problem number 6. Soil adjacent to 

waste freon drums southwest of the T A-21-3 drainage ditch was sampled under DOE environ

mental survey problem number 19. These analytical results are discussed in conjunction with 

Outfalls under SWMU 21-027(a) in Sec. 15.5. 

15.1.3 Approach to Outfalls Characterization 

Two concepts are inherent in the plans developed for characterizing the outfalls. First, based on 

a review of reconnaissance sampling data of 19 samples from 18 outfalls (DOE 1989a), it has 

been found in every case that if there were no radioactive contaminants, there also were no 

nonradioactive contaminants present. (Note: the reconnaissance sampling results are presented 

in the following sections.) In some cases, radioactivity was detected in the absence of other 

contamination, but the reverse was not observed. This observation leads to the use of radioactiv

ity as an indicator of the presence of contamination as a field tool. 
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Out/aUs Description and Sampling Plan Chapter 15 

Second, based on the results of the reconnaissance sampling, it is believed that minimal contami

nation is present in the outfall drainages of TA-21. An objective of the characterization of the 

outfalls is to supplement the small number of available sample analysis results by providing 

additional data from locations having a high probability of being contaminated, if contaminants are 

present. To ensure that the sample analyses provide a defensible basis for planning further 

actions, a full analytical-suite will be used for most samples. This approach will provide additional 

information on contaminants that have been measured in the past; and confirmation of the 

absence of other contaminant species. 

These data will be used to assess necessary actions at each outfall. It is expected that many will 

not require further action, and those for which some action may be needed may best be ad

dressed in the context of a removal action rather than further characterization. 

15.1.4 Outfall Drainage Sampling Strategy 

The concept of using the presence ot radioactivity as a field tool is an important part of the 

characterization strategy in several of the outfall drainages. In a number of cases, either the 

outfall location or the exact drainage path from an outfall is uncertain. Where possible, field 

radiation surveys will be employed to identify those locations or paths, so they may be sampled 

explicitly. This is referred to as Strategy A and is used in several of the sampling plans presented 

in this chapter. When field radiation surveys are not successful in defining the locations or paths, 

the alternative approach will be to bound the possible locations with sampling points. This is 

referred to as Strategy B and is used in vague drainages when Strategy A is unsuccessful. A 

third strategy. Strat~gy C, will be used for clearly defined drainage paths where there is little 

uncertainty in the flow path of a discharge. Such drainages will be sampled in the channel, 

preferably from ponding or pooling areas. 

Formal statements of Strategies A, B, and C are provided below. These will be referenced as 

needed by the sampling plans presented in this chapter. 

1. Strategy A. If a drainage pattern is identified by the field radiological 
survey, surface soil samples (0-6 in. or at differing depths as detailed in 
the field sampling plans) will be taken from the contaminated areas that 
define the pattern. Surface soil contaminant levels determined as part of 
aU-wide characterization (see Chapter 12) will be used for comparison. 
Fig. 15.1-3 is a graphic representation of this sampling scheme. 

2. Strategy B. If no pattern of contamination is found using Strategy A, a 
series of surface soil samples (0-6 in. or at differing depths as detailed in 
the field sampling plans) will be taken from the slope below the best 
identified location of the outfall discharge. Three sampling points will be 

TA-21 Operable Unit RFI Work Plan for ER May 1991 Page 15-7 
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Flg.15.1-3 Sampling strategy A. 
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spaced at nominal 5-ft intervals in a line across the probable drainage path. 
These three sample groups will be placed at roughly 15-ft intervals down 
the flow path between the outfall and the mesa edge. This method is 
expected to give a reasonable probability of bounding the effluent channel, 
recognizing the potential for errors in determining the location of the outfall. 
The spaCing between the three sample groups may vary depending on the 
proximity to the mesa edge. the need to sample a bench below the mesa 
edge, and other factors. Figure 15.1-4 is a graphic representation of this 
sampling scheme. As for Strategy A, surface soil contaminant levels 
determined as part of aU-wide characterization (see Chapter 12) will be 
used for comparison. 

3. Strategy C. If no pattem of contamination is found using Strategy A for 
drainages with well-defined channels (assumed to be stable channels). 
surface'soil sampling (0-6 in. or differing depths as detailed in the field 
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First Sample Group: • 

Second Sample Group: 

Fig. 15.1-4 Sampling strategy B. 

Possible 
Outfall 
Location 

• 

Potential 15' 
Effluent 
Channel 

• 

sampling plans) will be done in the channel. In general, one sample 
location will be at the point of discharge, and at least one additionalloca
tion will be sampled in a pooling area or likely sedimentation point 15 to 50 
« from the discharge. Surface soil contaminant levels determined as part 
of aU-wide characterization (see Chapter 12) will be used for comparison. 
Figure 15.1-5 illustrates this strategy. 

Chapter 15 

For all three strategies, the number of sampling locations, the type of sampling method, and the 

. depth to be sampled may vary from investigation to investigation. In addition, the number of 

points sampled down the course of each drainage may differ based on the specific characteristics 

of the drainage channel. As stated above, aU-wide surface soil contaminant levels determined' 
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outlanW,. Sample Location 

\I~ Pooling Area 

Effluent Channel-, .. · 

Fig. 15.1-5 Sampling strategy C. 

. .;/ Pooling Area 

Sample Location 

Mesa Edge 

as part of aU-wide characterization will aid in distinguishing contaminant levels because of site

wide releases or other influences not related to discharges from contaminated outfalls. 

15.1.5 Septic Tank Sampling Strategy 

A single borehole will be drilled and sampled at existing septic tanks at the point where leakage is 

most likely (beside the center of the tank or near tank inlet or outlet line), to define the presence 

and depth of contamination. This information will provide input to the CMS for planning septic 

tank removal. No further RFI septic tank characterization will be conducted. 
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15.1.6 Summary of Chapter 15 Outfall Sampling 

For outfalls, the pathways of concern identified in Chapter 5 include surtace run-off, infiltration, 

and vapor-phase movements. The no-action alternative was identified in Chapter 10 as a poten

tial appropriate remedial aijernative for all of the SWMUs listed in this chapter. The review of 

available information has determined that the field investigations at seven of the SWMUs [21-

006(b), -024(f), (h), (g), (k), and (m), and -027(b)] and at the NPDES systems may determine that 

environmental releases have not occurred at these sites. After this determination, the site will be 

proposed for no further investigation. Other preliminary remedial alternatives identified for this 

chapter's SWMUs include treatment, removal and disposal, and removal and treatment. The 

analysis of preliminary remedial alternatives for each SWMU is tabulated in Table 10-1. The 

strategy for the field investigations to characterize the SWMUs in this chapter is presented in Fig. 

15.1-6. The field survey measurements and field screening measurements are defined in Chap

ter 11. Tables 15.1-11 and 15.1-111 summarize measurements and analyses for subsurtace soil 

samples to be taken during the initial investigation at all outfalls addressed in this chapter. 
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Initiate Reid Investigation 

Perform field surveys; use resuns to guide sampling. 

Survey Type: Section: 
Radiation 152, -.3, -.4, -.5, -.7, -.8, -.9, -.10 
Geophysics 152, -.6 
Land survey to locate septic tanks 15.2, -.3, -.6, -.8, -.9 

Coiled site characterization samples 
- surface samples 

- near surface samples 
- subsurface samples (nominal deplh 20 It) 

r----------..... ~ Perform field screening on all samples as required by FSP 

Continue sampling 
as required in 

FSP 

NO 

ANALYTlCALLAB 
FSP guidance requires that all samples are analyzed in 

analyt icaI lab 

Data Assessment 

Generate tech memOS/work plan modification 

Implement subsequent site characterization 

Perform corrective measures studies 

Fig. 15.1·6 Logic flow for field investigations to characterize outfalls. 
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15.1-11 SUMMARY OF INITIAL INVESTIGATIONS BY SECTION FOR CHAPTER 15. 

Survey Areas Surface' Near Surface Trench 
Soil Samples 

Sou No. 01 No. of No.ot No. of 
land Radiological Geophyalc:al Sample. lDcationll Samples Location. SampleD 

9 ""',',1? ···· .. ···(·>t 24 ····.·.······12 ·<'c·.· 30 1 
7 •• '10 ":"".'> .... 1 I· < .11. ·',':',','26 4 

.. ,.' ••. 8 .. 'c:' .... 4 '.' '11 ... , .. 31 
· ... ····2 .... ' ....... 14 .. '" , : ., " 

... ~, '.' ,':' •. '2 2 /:: ' ............. :. 

'1" "."':" '2' . '.' ...... "·········2· ." .·.·.:··.··.·.·6 
1 4 '., 9 27 1 .. ~ 6 <~ 9 

10 1Q 30 

19 54 3 49 58 159 6 

Boreholes 
Shallow IV~rtlc~1 ~. 

. ... ."7 

Total No. 0' Tollil No.ol· 

Number Footage Samples NUll1ber FQOtall8 S4mpl'!!1 

3 60 12 
5 . 1QO : ... 20 

2 ",,' •. :-:-.'40 8 
4 '.80 16 

1 20 4 
1 10 4 1 20 4 

1 10 4 16 320 64 
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15.1-111 SUMMARY OF SAMPLE AND ANALYSIS FOR INITIAL INVESTIGATIONS BY SECTION FOR CHAPTER 15 

Field Sample Screening 
Gross Gamma 

GrouA/pha 

Organic VapOf 

Combu8llble Gas/Oxygen 

lithological logging 

Field Laboratory Measurements 
Gross Alpha 

Gamma Spectrometry 

Trilium 

Volatile Organics 

PCB 

Soil Moisture 

; .aboratory Analysis 
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Outfails Description and Sampling Plan 

15.2 Outfalls with Undetermined Locations 

15.2.1 Site Description 

The six outfalls described in this section have no physical evidence to indicate their location. 

They have been grouped together because similar investigations are planned to determine 

locations and identify the presence of contamination. 

15.2.1.1 History 

Chapter 15 

SWMU 21-023(c) was a septic system (CEARP identifier 3y) that routed sewage from Building 

TA-21-33 through septic tank TA-21-62 to the surface on the south rim of DP Mesa above Los 

Alamos Canyon (Fig. 15.2-1). T A-21-33 was the old waste treatment laboratory where research 

into recovery of plutonium from liquid process wastes was performed. TA-21-33 (SWMU 21-009) 

and associated drain lines are addressed in Sec. 17.3. 

The septic system included a concrete tank, 3-ft 6-in. wide by 7-ft long and 5-ft 1 a-in. deep, and 

the associated 4-in.-diameter vitrified clay pipe (VCP). The septic tank was probably built in the 

first half of 1948 (LASL 1948) and was removed on April 12, 1965, when it was taken to the 

"contaminated dump" (MDA G), as was Building TA-21-33 (Jenike 1965). 

No evidence of either the outfall or the septic tank has been identified in the field. The flow 

pattern for the area below the septic tank may have been altered as a result of the 1965 removal 

of the building and the tank because some rubble is known to have been bulldozed over the 

mesa edge (see Sec. 14.7, Surface Disposal Areas). It is also unknown whether the drain line 

from the sump discharged onto the mesa or at the mesa edge. The end of the outfall line was 

reported to be 40 ft from the septic tank (LASL 1958). 

SWMU 21-027(d) (no CEARP identifier) consisted of a 4-in. steel drain line that extended from 

the catch basin around a fuel tank (TA-21-47) south toward Los Alamos Canyon (Fig. 15.2-1). 

The line drained storm run-off from the bermed area around T A-21-47. Originally this line dis

charged where building TA-21-33 (see above) was built but was extended toward the south rim of 

DP Mesa as a result of the construction of that building. The drain line was removed in March 

1965 (LASL 1965). 

SWMU 21-024(a) was a septic system (CEARP identifier 3m) that routed sewage from Building 

TA-21-9 through septic tank TA-21-53 (abandoned in place in 1966) to the surface on the south 
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Fig. 15.2-1 Location of SWMUs 21-023(c) and 21-o27(d). and radiological survey areas. (LASL 
1958b.1961) 

rim of DP Mesa above Los Alamos Canyon (Fig. 15.2-2). TA-21-9 was the old steam plant. The 

reinforced concrete septic tank is 800ft wide by 16-ft long and 700ft 9-in. deep, and the drain lines 

are 6-in. VCP (LASL 1958d). Currently, there is no surface expression of the outfall line or the 

septic tank, although there is a sign bearing the designation "Septic Tank 53" south of the perim

eter road, south of Building TA-21-9, 

A number of blowdown lines from TA-21-9 also run south toward Los Alamos Canyon (LASL 

1958d). Releases from these lines would commingle with those from the septic system. clouding 

the origin of any contaminants. The blowdown lines were reported to have been abandoned 
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Fig. 15.2-2 Location of SWMU 21-024(a), septic tank sampling borehole, and radiological survey 
area. (LASL 1958d) 

when the blowdown was routed to seepage pits and a dry well. These other components of the 

blowdown system (SWMU 21-012) are addressed in Sec. 17.4, Dry Wells. 

An ER Program site visit on July 26, 1988, identified an enclosed pipeline, assumed at that time 

to be the outfall associated with SWMU 21-024(a), which went down the canyon wall and entered 

the ground on the canyon floor. Recent investigations have confirmed that pipeline as a high

pressure gas line. Therefore, no physical evidence of an outfall has been identified in·the field. 
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SWMU 21-024(g) was a septic system (CEARP identifier 31) that routed sewage from Buildings 

TA-21-7 and TA-21-31 through septic tank TA-21-125 (abandoned in place in 1966) to the 

surface on the north rim of DP Mesa above DP Canyon (Fig. 15.2-3). Building TA-21-7 was a 

warehouse and Building T A-21-31 an electronics shop. The reinforced concrete septic tank is 9-

ft 6-in. wide by 18-ft long and 5-ft deep. The drain lines used in this septic system are 4-in. VCP 

(LASL 1958a). 

There is no surface evidence of either the outfall or the septic tank. An outfall marker was placed 

at the sign identifying tank T A-21-125. Based on the reported distance to a nearby storm drain 

(LASL 1958a), the tank and outfall are probably 1011 west of the current marker. 

SWMU 21-024(1) (CEARP identifier 3x) originated in the mechanical room of Building TA-21-21 

as a floor drain. It discharged to the north toward DP Canyon. TA-21-21 is the vault used for 

storage of plutonium and uranium metal. No drawing has been found showing the path of the 

drain to the outfall. It is possible that the outfall was near the present location of an aboveground 

tank, T A-21-335. A second likely location is a culvert approximately 4011 northeast of T A-21-335 

(Fig. 15.2-4). A CEARP marker was placed near the culvert. 

SWMU 21-027(c) (CEARP identifier 3c) is reported to be a 4-in. VCP exiting from the southeast 

corner of Building TA-21-6 (Fig. 15.2-5). TA-21-6 housed a machine shop and cafeteria and was 

removed in 1966 (LASL 1968b). The drain line is believed to have been abandoned in place 

(LANL 1990). It discharged to the south on DP Mesa, approximately 50 ft inside the south 

perimeter fence (LASL 1961) in a broad, gently sloping area with no readily identified channel. It 

is approximately 50 ft further from the fence to the mesa edge. 

15.2.1.2 Existing Information 

Three of the outfalls were sampled in October 1988 as part of an ER Program reconnaissance 

sampling program. The soil samples collected were analyzed according to EPA Contract 

Laboratory Program (CLP) Statement of Work protocols for Target Compound List volatile 

organic compounds, semi-volatile organic compounds, pesticides/PCBs, and Target Analyte List 

metals. They were also analyzed for 241 Am, 137Cs, 238pu, 239/240Pu, 226Ra. 90Sr, 232Th, 

234 U, 235U, 238U, and tritium by the standard procedures of a commercial laboratory. When 

these analysis results are cited below, they are referenced DOE 1989. 

SWMU 21-023(c) was sampled at a single point in the outfall channel, 8 ft southwest of the 

outfall marker. Positive analysis results are summarized in Table 15.2-1 (DOE 1989a). Compar-
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Index map of DP West showing approximate location of detail below 

.;:,I!l- ~I/~ ';:'\/l- ~\/?- .;:,II?- ';:'\/l- ~\/~ ~\Il- ,\11.:::. 

8§l-- Radiological 
I Survey Area 

SWMU 21-024(g} I -
I 

0125 Septic Tank 
Borehole -I 

\ 
\ v. 
\"
\~ 

\ 
\ 

\ 
\ 

Edge of Mesa 

Pipeline 

,Fence line 

----Road 
(edge of asphalt) 

Building 

o 100 ft 

Fig. 15.2-3 Radiological survey area and septic tank sampling location at SWMU 21-024(g). 
(LASl 1958a) 
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Fig.15.2-4 Location of SWMU 21-024(1), geophysical and radiological survey area, and potential 
sampling locations. (LASL 1960; LANL 1983) 
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Index map of TA-21 showing approximate location of detail below 
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Fig.15.2-5 Location of SWMU 21-027(c) and radiological survey area. (LASL 1961) 
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TABLE 15.2-1 • 1988 OUTFALL RECONNAISSANCE-SAMPLING RESULTS FOR SWMUS 
21-023(c), 21-024(g) and (I) 

DETECTION UPPER 
OUTFALL CONSTITUENT CONCENTRATION UNITS LIMIT OF BACKGROUND 

x +2s 

~ 
SWMU 21-023(c) ALUMINUM, TOTAL 3370 MG/KG 33 65,000 

BARIUM, TOTAL 50.8 MG/KG 33 850 
CALCIUM, TOTAL 869 MG/KG 826 
CHROMIUM, TOTAL 3.0 MG/KG 2.0 75 
COPPER, TOTAL 4.7 MG/KG 4.0 19 
IRON, TOTAL 3610 MG/KG 17 26,600 
LEAD, TOTAL 53.8 MG/KG 8.0 54 
MANGANESE, TOTAL 157 MG/KG 4.0 770 
OIL & GREASE BY 

GRAVIMETRIC 244 MG/KG 49.8 _c 

ZINC, TOTAL 18.9 MG/KG 4.0 78 

RSldiQnu~lidelli 

PLUTON IUM-239 0.2 PCI/G 0.1 0.025 
RADIUM-226 1.0 PCI/G 0.1 2.5 
THORIUM-232 1.1 PCI/G 0.2 1.8 • TRITIUM ·5.0 PCI/ML 2.0 0.0072 
URANIUM-234 1.0 PCIIG 0.2 
URANIUM-238 0.7 PCI/G 0.1 1.7 

VQISltiig Qrgani~ 
SWMU 21-024(g) TETRACHLOROETHENE 13 UG/KG 6 _c 

~ 
Sample #1 
ALUMINUM, TOTAL 1590 MG/KG 27 65,000 
BARIUM, TOTAL 38.5 MG/KG 27 850 
CALCIUM, TOTAL 1460 MGlKG 680 
CHROMIUM, TOTA L2.9 MG/KG 2.0 75 
IRON, TOTAL 2820 MG/KG 14 26,600 
LEAD, TOTAL 69.4 MG/KG 14 54 
MANGANESE, TOTAL 104 MG/KG 2.0 770 
OIL & GREASE BY 

GRAVIMETRIC 848 MG/KG 51 _c 

ZINC, TOTAL 25.4 MG/KG 4.0 78 

Sample #2 
ALUMINUM, TOTAL 3690 MG/KG 50 65,000 
ARSENIC, TOTAL 15.4 MG/KG 10 7.1 
BARIUM, TOTAL 137 MG/KG 50 850 
CADMIUM, TOTAL 4.8 MG/KG 2.0 0.37 
CALCIUM, TOTAL 3920 MG/KG 1250 • 
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• TABLE 15.2-1 (continued) 

DETECTION UPPER 
OUTFALL CONSTITUENT CONCENTRATION UNITS LIMIT OF BACKGROUND 

x + 2s 

CHROMIUM, TOTAL 22.6 MG/KG 4.0 75 
COPPER, TOTAL 57.1 - MGlKG 6.0 19 
IRON, TOTAL 5170 MG/KG 25 26,600 
LEAD,TOTAL 77.2 MG/KG 11 54 
MAGANESE, TOTAL 216 MG/KG 4.0 770 
MERCURY, TOTAL 12.2 MG/KG 0 0.03 
NICKEL, TOTAL 18.9 MG/KG 10 18.5 
OIL & GREASE BY 

GRAVIMETRIC 2280 MG/KG 62 _c 

VANADIUM. TOTAL 52 MG/KG 13 
llNC, TOTAL 399 MG/KG 6.0 78 

Badionuclide~ 

Sample #1 
RADIUM-226 0.9 PCI/G 0.1 2.5 
THORIUM-232 0.5 PCIIG 0.2 1.8 
TRITIUM 5.0 PCIIML 2.0 0.0072 

• URANIUM-234 0.6 PCI/G 0.1 
URANIUM-238 0.3 PCIIG 0.1 1.7 

Sample #2 
CESIUM-137 0.8 PCIIG 0.1 0.44 
PLUTON I U M-239 2.7 PCI/G 0.4 0.025 
RADlUM-226 1.1 PCIIG 0.1 2.5 
STRONTIUM-90 0.2 PCI/G 0.1 0.88 
THORIUM-232 0.9 PCI/G 0.1 1.8 
TRITIUM 900 PCI/ML 20 0.0072 
URANIUM-2348.9 PCI/G 0.7 
URANIUM-238 5.0 PCI/G 0.5 1.7 

~Qlatile Qrgani!<:ll 
SWMU 21-024(1) DICHLOROMETHANE 

-METHYLENE 75 UG/KG 55 _c 

CHLORIDEa 

~!l!mi-VQlalil!i! QrgSlni!<~b 
BENlO (A) 

ANTHRACENE 2200 UG/KGI 2000 _c 

BENlO(A)PYRENE 2500 UG/KG 2000 _c 

BENlO (B) 
FLUORANTH EN E 2100 UG/KG 2000 _c 

BENlO (G,H.I) 
PERYLENE 2200 UG/KG 2000 

__ c 

• BENlO (K) 
FLUORANTHENE 2500 UG/KG 2000 _c 

CHRYSENE 2800 UGlKG 2000 _c 
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TABLE 15.2-1 (continued) 

DETECTION UPPER LlMlrd 
OUTFALL CONSTITUENT CONCENTRATION UNITS LIMIT OF BACKGROUND 

x + 2s 

FLUORANTHENE 5600 UG/KG 2000 _C 

PHENANTHRENE 4900 UG/KG 2000 _C 

PYRENE 6200 UG/KG 2000 _c 

~ 
ALUMINUM, TOTAL 6210 MG/KG 32.4 65,000 
BARIUM, TOTAL 65.6 MG/KG 32.4 850 
CALCIUM, TOTAL 1500 MG/KG 811 
CHROMIUM, TOTAL 5.3 MG/KG 1.6 75 
COPPER, TOTAL 6.1 MG/KG 4.1 19 
IRON, TOTAL 6150 MG/KG 16.2 26,600 
LEAD, TOTAL 14.6 MG/KG 3.7 54 
MAGNESIUM, TOTAL 1110 MG/KG 811 4,700 
MANGANESE, TOTAL 160 MG/KG 2.4 770 
OIL & GREASE BY 

GRAVIMETRIC 1550 MG/KG 53.5 _c 

VANADIUM, TOTAL 12.3 MG/KG 8.1 
ZINC, TOTAL 195 MG/KG 3.2 78 

Radionuclides 
AMERICIUM 0.4 PCI/G 0.1 
CESIUM-137 0.4 PCI/G 0.1 0.44 
PLUTON IUM-239 3.4 PCI/G 0.4 0.025 
RADIUM-226 1.6 PCI/G 0.2 2.5 
STRONTIUM-90 0.3 PCI/G 0.1 0.88 
THORIUM-232 1.2 PCI/G 0.2 1.8 
TRITIUM 55 PCI/ML 3.0 0.0072 
LlRANIUM-234 1.1 PCI/G 0.2 
URANIUM-238 0.7 PCI/G 0.1 1.7 

aThis a common analytical laboratory contaminant. It is listed here for completeness. 
bThe polynuclear aromatic hydrocarbons (PAHs) listed here are common constitutents of asphalt, and are 
listed here for completeness. They are not contaminants of concern. 
CBackground assumed to be zero. 
eTne upper limit of background was defined by Purtymun et al. (1987) as x + 2s as used in Table 4.2-XIlI. 
For a consistent basis of comparison, the upper limit of background given here for metals is x + 2s as 
calct.:lated from the data given in Table 4.2-XV. 
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ing the results to the data presented in Sec. 4.2.4 indicates above-background levels of 

2391240pu and tritium. Oil and grease were found in concentrations greater than the detection 

limit by gravimetric analysis. 

SWMU 21-027(d). There is no quantitative information for this outfall. 

SWMU 21-024(a}. There is no quantitative information available for this outfall. 

SWMU 21-024(g) was sampled at two locations, 13 ft 4 in. and 28 ft east of the CEARP marker. 

Results of these analyses are shown in Table 15.2-1 (DOE 1989a). Comparing the results to the 

data presented in Sec, 4.2.4 indicates above-background levels of 2391240Pu, tritium, 234U 238U, 

137Cs, lead, arseniC, mercury, zinc, copper, cadmium, and nickel. Tetrachloroethene and oil! 

grease were found in concentrations above the detection limit. 

SWMU 21-024(1) was sampled 2 ft 2 in. east-southeast of the CEARP marker in a roadside ditch, 

Results of these analyses are shown in Table 15,2-1 (DOE 1989a), Comparing the results to the 

data presented in Sec, 4.2.4 indicates above-background levels of 241 Am, 239/240pu, tritium, 

and zinc. Dichloromethane, which is a common lab contaminant, was found in concentrations 

greater than the detection limit as was oiL'grease by gravimetric analysis. All the polynuclear 

aromatic hydrocarbons (PAHs) found are common constituents of asphalt and therefore are not 

considered further. 

SWMU 21-027(c). No quantitative information exists for this outfall. 

15.2.1.3 Source Term 

Plutonium and tritium, which are site-wide contaminants, may be found at all outfalls. 

SWMU 21-023(c) sample analysis has identified 2391240Pu and tritium. Potential contaminants 

from research at TA-21-33 include plutonium-process organiC solvents, such as hexone, penta

ether, and tri-n-butyl phosphate. Other by-products of plutonium processing may include nitrates, 

chlorides, mercury, americium, thorium, cobalt, uranium. and zirconium. 

SWMU 21-027(d). Organics from petroleum products are the only likely contaminants to be 

discharged from this outfall, which originates in the catch basin around fuel tank TA-21-47. 

However, contaminants resulting from outfall SWMU 21-023(c) may also be found because of the 

proximity of the two outfalls. 

TA-21 Operable Unit RF( Work Plan for ER May 1991 Page 15-25 



Chapter 15 Outfalls Description and Sampling Plan 

SWMU 21-024(a) was a septic system serving TA-21-9, the steam plant. which did not house any 

operations producing hazardous materials. However, fuel oil leaks from the boiler may have 

entered the septic system by way of floor drains, and common boiler blowdown constituents. such 

as sulfite and copper salts, may have entered the system in the same way. 

SWMU 21-024(g) sample analysis identified lead. arsenic, copper, mercury, zinc, oiVgrease, 

tetrachloroethene, and the radio nuclides 2391240pu, tritium, 234U. and 238U. In addition, organic 

solvents used to clean electronic equipment, such as carbon tetrachloride, may be present 

because of operations in the electronics shop. 

SWMU 21-024(1) sample analyses identified zinc, 241 Am, 2391240pu. tritium, and oils. Uranium is 

also a possible contaminant because the outfall reportedly originated in T A-21-21, which was 

used to store uranium and plutonium metal. 

SWMU 21-027(C). The most likely contaminants from this outfall are organic solven'ts and oils 

used in the machine shop portion of T A-21-6. Hazardous and radioactive contaminants are not 

likely to have been present, based on the presence of the cafeteria in this building. 

15.2.2. Objectives and Data Needs 

The objective of this investigation is to confirm the presence and determine the extent of contami

nation at each of these areas. The specific data required to assess contamination at these areas 

include the following: 

1. Determine the locations of septic tanks TA-21-62. TA-21-125, and TA-21-53 
and locate the discharge point for the six outfalls. In many cases, there is no 
physical evidence of the outfall or septic system. 

2. Identify the contaminants present using Levell! and III data. No quantitative 
data exist for three outfalls. For the remaining outfalls, radionuclide, metals, 
and some organic contaminants were previously identified. 

3. If contaminants are identified, determine the lateral and vertical extent of 
contaminant migration by additional surface and near-surface sampling and 
Levellll/lVanalyses. 

15.2.3. Sampling/Investigation Rationale 

The outfall and septic tank locations [except SWMU 21-024(1)] will be marked in the field by 

surveys based on old engineering drawings. 
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Strategy A will be used to identify appropriate soil sampling locations in the outfall drainage path. 

In the event no drainage path is identified, Strategy B will be used (for Strategy A and B, see Sec. 

15.1.4). Surface soil samples collected as part of aU-wide characterization (see Chapter 12) will 

allow assessment of local contaminant levels unrelated to the releases from the outfalls. 

The septic tank locations will be sampled by borehole cores for SWMUs 21-023(c), 21-024(a), 

and 21 -024(g). These tanks received and held all of the liquid discharged to their septic system 

and may have had environmental releases through leakage or overflow. A single borehole for 

each septic tank will provide sufficient information on contaminant presence and depth to use as 

design criteria for CMS planning for septic tank removal. 

This investigation will be carried out in one phase (see Sec. 15.1.3). Samples will be sent directly 

to an analytical laboratory; no field laboratory analyses will be used; and no additional investiga

tions are envisioned. 

15.2.4. Sampling Plan 

SWMU 21·023(c}. The field radiological survey (for method see Sec. 11.4.1.2) will be performed 

in a rectangle 20-ft wide and extending from the outfall location to the mesa edge (Fig. 15.2-1). If 

the outfall is found to be at the mesa edge, the survey area will be a rectangle 20-ft wide by 40-ft 

long ex1ending outward from the cliff face on the bench directly below the outfall. 

Surface soil samples (for method see Sec. 11.5.2.1) will be taken from six locations in the likely 

flow channel, according to Strategy A or B (see Sec. 15.1.4). For Strategy B. the first group will 

be located 5 ft downslope from the outfall. The second set will be located 15 ft downslope from 

the first set. One or both of these sampling sets may be located on the bench depending on the 

surveyed location of the outfall. Either approach will generate six samples. 

The borehole drilled at septic tank T A-21-62 will have a nominal depth of 20 ft (for method see 

Sec. 11.5.3.2). The borehole will be placed so that it passes through the center of the former 

location of the septic tank. Four samples will be collected (at 5-ft intervals). 

The field surveying and analytics to be performed on the 10 samples for this SWMU are shown in 

Table 15.2-11. 

SWMU 21-027(d}. The field radiological survey will be performed in an area 20-ft wide extending 

from the outfall to the mesa edge (Fig. 15.2-1). Six surface soil samples will be taken from the 

outfall area according to either Strategy A or B. 
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SCREENING AND ANALYSIS FOR INITIAL 
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Chapter 15 Out/ails Description and Sampling PLan 

Analytics for the six samples and the field survey are presented in Table 15.2-11. 

SWMU 21-024(a). The field radiological survey will be periormed in an area 20-ft wide from the· 

surveyed location of the outfall to the mesa edge (Fig. 15.2-2). 

Contamination discharged from this outfall is unlikely. Near-suriace soil samples to a depth of 18 

in. (three samples per location, for method see Sec. 11.5.2.4) will be taken at six locations in the 

drainage channel. They will be taken at the locations showing the highest survey readings if . 

Strategy A is successful. If Strategy B is used, the groups of three will be placed near the dis

charge pOint, the mesa edge, and at the midpoint between the two. Near-suriace soil sampling is 

specified because the soil in this area is deeper than in other areas. This investigation results in 

a total of 18 soil samples. 

The borehole to be drilled at septic tank T A-21-53 will have a nominal depth of 20 ft, resulting in 

four samples (for method see Sec. 11.5.3.2). The borehole will be placed at the north end of the 

septiC tank near the inlet line. To do this, it may be necessary to remove soil from the upper 

pertion of the septic tank in order to positively identify the inlet line location. 

Analytics to be periormed on the 22 samples gathered from this outfall system are shown in 

Table 15.2-11. 

SWMU 21-024(g). The field radiological survey (for method see Sec. 11.4.1.2) for this outfall 

system will be conducted in an area 20-ft wide between the outfall and the mesa edge (Fig. 15.2-

3). 

Near-suriace soil samples to a 12-in. depth (two 6-in. sample intervals) will be taken from six 

locations in the area draining the outfall (for method see Sec. 11.5.2.4). Locations will be se

lected by Strategy A or B, as appropriate. For Strategy B, the first group of three will be located 

at the outfall discharge point, and a second group will be located approximately 5 ft above the 

mesa edge. This investigation totals 12 soil samples. 

SeptiC tank TA-21-125 will be sampled by drilling a borehole at its south end near the inlet line 

(for method see Sec. 11.5.3.2). This borehole will be drilled to a nominal depth of 20 ft and will 

result in four samples. 

Table 15.2-11 specifies the field survey and the analytics to be periormed on the 16 samples for 

this outfall system. 
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Outfalls Description and Sampling Plan Chapter 15 

SWMU 21-024(1). No engineering drawing has been found showing the location of the outfall 

discharge point; thus it is not possible to locate the outfall by land survey. A geophysical survey 

(for method see Sec. 11.4.2.1) will be used to locate the outfall discharge point by following the 3-

in. cast iron drain line as it exits building TA-21-21 (LASL 1960). The geophysical survey will 

begin at the north end of the mechanical room and trend northeast toward the north perimeter 

road (Fig. 15.2-4). 

If the geophysical survey does not locate the discharge point, then a field radiological survey (for 

method see Sec. 11.4.1.2) will be performed in the same area. If the geophysical survey does 

locate the discharge pcint, the field radiological survey will be confined to an area downgradient 

from t.he outfall. 

If either type of survey locates a discharge point or effluent channel, six surface soil samples (for 

. method see Section 11.5.2.1) will be taken according to Strategy A or B as appropriate. If 

Strategy B is employed, the first set of three will be located 1 ft downgradientfrom the outfall 

location, and the second set will be located roughly 15 ft further downgradient. 

If neither type of survey is successful, two surface soil samples will be taken at each of the three 

locations shown in Fig. 15.2-4. The first location is in the ditch just outside of the security fence 

north of TA-21-335, the closest collection point to the suspected outfall location. The second 

location is at the south end of a culvert passing under the road inside the security fence. This 

location collects drainage from the entire area south of Building TA-21-21 and will be a good 

location to detect contaminants if the outfall discharged inside the fence. The third location is at 

the entrance to a culvert that passes under the perimeter road. This culvert collects drainage 

from both of the other two sampling locations, and, in addition, from the entire area to the south 

and west. This makes it a good location to sample for contamination discharging to any part of 

the area north of T A-21-21. 

The analytics to be performed on the six samples gathered from the outfall are shown in Table 

15.2-11. 

SWMU 21-027(c). The area for the field radiologi.cal survey (for method see Sec. 11.4.1.2) will 

be 40-ft wide, running from the outfall to the mesa edge (Fig. 15.2-5). Surface soil samples (see 

Sec. 11.5.2.4) will be taken from each of six locations in the outfall area according to Strategy A 

or B. 

The analytics to be performed on the six samples from this outfall are presented in Table 15.2-11. 
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Chapter 15 Outjails Description and Sampling Plan 

15.3. Outfalls with Septic Tanks 

15.3.1. Site Description 

This section addresses outfall channels originating from septic systems that remain in place. The 

five septic systems discussed here [SWMUs 21-024(a)-(d), and (i)] are mentioned in the CEARP 

Phase I report (LANL 1987) as five of the six most likely to have received radioactively contami

nated sewage. 

15.3.1.1. History 

SWMU 21-024(b) is a septic system (CEARP identifier 3g) that routed sewage from Building T A-

21-17 through septic tank TA-21-55 to the surtace south of Building TA-21-5 (Fig. 15.3-1). 

Building TA-21-17, which was removed in 1969, connected Buildings TA-21-4 and TA-21-S. 

Septic tank T A-21-55 is constructed of reinforced concrete, measuring 4-ft wide by 8-ft long and 

located 6.5 It below ground surtace. The inlet and outlet drain lines are 6-in. VCP. 

At the present time, the outfall consists of a short cast iron pipe emerging from the backfill inside 

the security fence. There is a gentle slope, approximately 70 ft to the cliff edge, with no defined 

channel. It is possible that, when operational, the outfall pipe extended farther south toward the 

mesa edge. 

SWMU 21-024(c) is a septic system (CEARP identifier 3h) that routed sewage from Building T A-

21-54 (removed in 1969) through septic tank T A-21-56 (abandoned in place in 1966) to the 

surtace on the south rim of DP Mesa above Los Alamos Canyon (Fig. 15.3-2). The reinforced 

concrete septic tank measures 4 ft by 8 ft and is located 6 ft below ground surtace. The drain 

lines are 4-in.-diameter VCP. The tank is located south of the PCB-storage area (SWMU 21-003) 

at T A-21-61. At the present time, a 4-in. VCP surfaces above a gentle slope extending approxi

mately 15 ft to the cliff edge. There is a vaguely defined channel. 

SWMU 21-024(d) is a septic system (CEARP identifier 3f) that routed sewage from Building TA-

21-1 (removed in 1965) through septiC tank TA-21-106 to the surtace on the south rim above 

Alamos Canyon (Fig. 15.3-3). The septic tank is constructed of reinforced concrete, measuring 

9.5 ft by 18 ft and is located 5 ft below ground surface. The drain lines are 6-in. VCP. At the 

present time, the outfall drain line from this septic system runs south to the edge of DP Mesa 

where it terminates at the cliff edge. 
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Index map of TA-21 showing approximate location of detail below 
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Fig.15.3-1 Location of SWMU 21-024(b) as it appeared in 1961 on the south side of Building 17. 
(LASL 1961) 

• 
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Fig. 15.3-2 Location of SWMU 21-024(c) as it appeared on the south side of Building 54 (now 
removed) in 19sa. (LASL 1 958d) 
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Index map of TA-21 showing approximate location of detail below 
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Fig.15.3-3 Location of SWMU 21-024(d) as it appeared on the south side of Building 1 in 1961_ 
(LASL 1961) 

• 
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SWMU 21-024(e) is a septic system (CEARP identifier 3e) that routed sewage from Building TA-

21-20, the former laundry, (removed in 1965) through septic tank TA-21-123 to fhe surface on the 

south rim of DP Mesa above Los Alamos Canyon (Fig. 15.3-4). TA-21-123 is a 1000-gal. steel 

tank, measuring 6 ft 4 in. by 11 ft 4 in. The drain lines entering and exiting the tank are 6-in. VCP. 

At the present time, a survey stake marks the location of the outfall. The outfall area is broad and 

open, with a poorly defined channel. The outfall is located approximately 20 ft from the southern 

edge of DP Mesa. Below the DP Mesa cliff is a broad bench with a second drop-off to the canyon 

floor. 

SWMU 21-024(1) is a septic system (CEARP identifier 3D that routed sewage from Building TA-

21-152 through septic tank T A-21-181 (abandoned in place in 1965) to the surface southeast of 

TA-21-209 (Fig. 15.3-5). Formerly, the blowdown from cooling towers at Buildings TA-21-166 

and TA-21-167 was routed to this outfall. The septic system discharged effluent via a 6-in. VCP. 

The reinforced concrete septic tank measures 5 ft by 10ft, and is located 7 ft 9 in. below ground 

surface. The VCP from the septic system surfaces in a broad open area with a gentle slope 

extending approximately 30 ft to the south cliff edge of DP Mesa. 

15.3.1.2. Existing Information 

All existing contaminant information for these outfalls was obtained from samples gathered in 

October 1988 as part of the ER Program reconnaissance sampling (DOE 1989a). The soil 

samples were analyzed according to EPA Contract Laboratory Program (CLP) Statement of Work 

Protocols for Target Compound List volatile organic compounds, semivolatile organic com

pounds, pesticides/PCBs, and Target Analyte List metals. They were also analyzed for 241 Am, 

137Cs, 238pu, 239/240pu, 226Ra, 90Sr, 232Th, 234U, 235U, 238U, and tritium by the standard 

procedures of a commercial laboratory. Analytical results obtained from the ER Program recon

naissance sampling for the five SWMUs in this section are presented in Table 15.3-1. 

SWMU 21-024(b) was sampled at a single location, 2 ft 1 in. south of the outfall pipe's discharge 

point. Analysis of this sample showed dichloromethane, a common lab contaminant, and oill 

grease in concentrations above detection limits. Comparing the analytical results with the back

ground levels in Sec. 4.2.4 shows elevated levels of lead and above-background concentrations 

of the radionuclides 241 Am, 239/240Pu. and tritium. 

SWMU 21-024(c) was sampled at a single point in the outfall channel, 8 ft from the end of the 

outfall pipe. Comparing the analytical results from this sample with Sec. 4.2.4 background levels 
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Fig.15.3-4 Location of SWMU 21-024(e) as it appeared on the south side of Building 20 (now 
removed) in 1958. (LASL 1958b, 1961) 
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TABLE 15.3-1 
1988 OUTFALL RECONNAISSANCE SAMPLING RESULTS FOR SWMUs 

21-024(b). (e). (d). (e), and (i) 

Chapter 15 

• 
UPPER LIMITe 

DETECTION OF BACKGROUND 
OUTFALL CONSTITUENT CONCENTRATION UNITS LIMIT X + 2s 

~ 
SWMU 21-024(b) POTASSIUM, TOTAL 1240 MG/KG 846 

VANADIUM, TOTAL 15.3 MGlKG 8.5 
ZINC, TOTAL 58.8 MG/KG 3.4 78 
ALUMINUM, TOTAL 7890 MG/KG 33.8 65,000 
BARIUM, TOTAL 91.5 MG/KG 33.8 850 
CALCIUM, TOTAL 2450 MG/KG 846 
CHROMIUM, TOTAL 6.4 MG/KG 1.7 75 
COPPER, TOTAL 7.9 MGlKG 4.2 19 
IRON, TOTAL 6900 MG/KG 16.9 26,600 
LEAD, TOTAL 31.8 MG/KG 16.9 54 
MAGNE$IUM, TOTAL 1290 MG/KG 846 11,700 
MANGANESE, TOTAL 208 MGlKG 2.5 770 • OIL & GREASE BY 

GRAVIMETRICb 818 MG/KG 49.3 _b 

Radionuclides 
AMERICIUM 0.5 PCIIG 0.1 
CESIUM-137 0.2 PCIIG 0.1 0.44 
PLUTONIUM-239 6.1 PCIIG 0.3 0.025 
RADIUM-226 0.8 PCI/G 0.1 2.5 
STRONTIUM-90 0.5 PCI/G 0.3 0.88 
THORIUM-232 0.9 PCIIG 0.2 1.8 
TRITIUM 13 PCI/ML 2.0 .0072 
URANIUM-234 1.2 PCI/G 0.2 
URANIUM-238 0.8 PCIIG 0.2 1.7 

~Qlalile Qrgani~:i 
DICHLOROMETHANE-
METHYLENE 69 UG/KG 52 _b 

CHLORIDEa 

Metals 
SWMU 21-024(c) ALUMINUM, TOTAL 5970 MG/KG 39.4 65,000 

ARSENIC, TOTAL 6.0 MG/KG 2.0 7.1 
CALCIUM, TOTAL 1190 MG/KG 984 
CHROMIUM, TOTAL 144 MG/KG 2.0 75 
COPPER, TOTAL 143 MG/KG 4.9 19 
IRON, TOTAL 6050 MG/KG 19.7 26,600 • LEAD, TOTAL 556 MG/KG 196 54 
MANGANESE, TOTAL 44.2 MGlKG 3.0 770 
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• 
UPPER LIMITe 

DETECTION OF BACKGROUND 
OUTFALL CONSTITUENT CONCENTRATION UNITS LIMIT X + 2s 

MERCURY, TOTAL 8.0 MG/KG 1.0 0.03 
NICKEL, TOTAL 10.8 MG/KG 7.9 18.5 
OIL & GREASE BY 
GRAVIMETRIC 8350 MG/KG 50.3 _b 

SILVER, TOTAL 15.2 MG/KG 2.0 
VANADIUM, TOTAL 19.0 MG/KG 9.8 
ZINC, TOTAL 90.6 MG/KG 3.9 78 

BadiQnu!<ligeli! 
AMERICIUM 1.6 PCI/G 0.2 
CESIUM-137 0.2 PCI/G 0.1 0.44 
PLUTONIUM-238 0.3 PCIIG 0.1 0.005 
PLUTONIUM-239 17 PCI/G 1.0 0.025 
RADIUM-226 0.8 PCIIG 0.1 2.5 
STRONTIUM-90 0.4 PCI/G 0.3 0.88 
THORIUM-232 1.2 PCIIG 0.2 1.8 
TRITIUM 18000 PC1/ML 1000 0.0072 
URANIUM-234 17 PCI/G 1.0 
URANIUM-235 0.7 PCIIG 0.2 • URANIUM-238 8.1 PCIIG 0.8 1.7 

Vglalile Orgaoi!<li! 
D ICHOLORMETHANE-
METHYLENE 69 UG/KG 51 _b 

CHLORIDEa 

~ 
SWMU 21-024(d) ALUMINUM, TOTAL 3300 MG/KG 29 65,000 

BARIUM, TOTAL 60.3 MG/KG 29 850 
CALCIUM, TOTAL 2890 MG/KG 728 
CHROMIUM, TOTAL 5.5 MG/KG 2.0 75 
COPPER, TOTAL 18.4 MG/KG 4.0 19 
IRON, TOTAL 3290 MG/KG 15 26,600 
LEAD,TOTAL 39.6 MG/KG 8.0 54 
MAGNESIUM, TOTAL 735 MG/KG 728 4,700 
MANGANESE, TOTAL 160 MG/KG 2.0 770 
MERCURY, TOTAL 0.19 MG/KG 0 0.03 
NICKEL. TOTAL 7.2 MG/KG 6.0 18.5 
OIL & GREASE BY 

GRAVIMETRIC 127 MG/KG 51 _b 

POTASSIUM, TOTAL 897 MG/KG 728 
SILVER, TOTAL 2.4 MG/KG 2.0 
VANADIUM, TOTAL 8.7 MG/KG 8.0 
ZINC, TOTAL 61.5 MG/KG 4.0 78 

• BS!giQnuclide§ 
AMERICIUM 1.1 PCI/G 0.3 
CESIUM-137 0.4 PCIIG 0.1 0.44 
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• UPPER LIMITe 
DETECTION OF BACKGROUND 

OUTFALL CONSTITUENT CONCENTRATION UNITS LIMIT X +25 

PLUTONIUM·238 0.8 PCI/G 0.2 0.005 
PLUTONIUM·239 16 PCI/G 1.0 0.025 
RADIUM-226 1.5 PCI/G 0.2 2.5 
THORIUM·232 1.0 PCI/G 0.2 1.8 
TRITIUM 140 PCI/ML 10 0.0072 
URANIUM-234 2.1 PCI/G 0.2 
URANIUM-238 1.4 PCIIG 0.2 1.7 

~ 
SWMU 21-024(e) ALUMINUM, TOTAL 4300 MG/KG 34 65,000 

ARESENIC, TOTAL 3.0 MG/KG 2.0 7.1 
BARIUM, TOTAL 121 MG/KG 34 850 
CALCIUM, TOTAL 1650 MG/KG 837 
CHROMIUM, TOTAL 13.2 MG/KG 2.0 75 
COPPER,TOTAL 14.5 MG/KG 4.0 19 
IRON, TOTAL 4180 MG/KG 17 26,600 
LEAD, TOTAL 43.3 MG/KG 19 54 
MAGNESIUM, TOTAL 883 MG/KG 837 4,700 
MANGANESE, TOTAL 227 MG/KG 4.0 770 
MERCURY, TOTAL 0.31 MG/KG 0 0.03 • OIL & GREASE BY 

GRAVIMETRIC 433 MG/KG 51.5 _b 

VANADIUM. TOTAL 19.2 MG/KG 8.0 
ZINC. TOTAL 102 MG/KG 4.0 78 

Badionuclide5 
AMERICIUM 0.5 PCIIG 0.2 
CESIUM·137 0.7 PCI/G 0.1 0.44 
PLUTONIUM·238 0.3 PCI/G 0.1 0.005 
PLUTONIUM·239 17 PCI/G 1.0 0.025 

RADIUM·226 1.3 PCI/G 0.1 2.5 
THORIUM-232 0.9 PCI/G 0.1 1.8 
TRITIUM 65 PCI/ML 3.0 0.0072 
URANIUM-234 4.6 PCI/G 0.6 
URANIUM·238 3.3 PCI/G 0.5 1.7 

Metals 
SWMU 21-024(i) ALUMINUM, TOTAL 5190 MG/KG 38.1 65,000 

ARSENIC, TOTAL 38.9 MG/KG 19 7.1 
BARIUM, TOTAL 2900 MG/KG 38.1 850 
BERYLLIUM, TOTAL 1.6 MG/KG 0.95 2.9 
CADMIU~, TOTAL 3.6 MG/KG 0.95 0.37 
CALCIUM, TOTAL 2210 MG/KG 952 
CHROMIUM, TOTAL 145 MG/KG 1.9 75 • COPPER,TOTAL 83.4 MG/KG 4.8 19 
IRON, TOTAL 6540 MG/KG 19 26.600 
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UPPER LIMITe 
DETECTION OF BACKGROUND 

OUTFALL CONSTITUENT CONCENTRATION UNITS LIMIT X +2s 

LEAD, TOTAL 187 MG/KG 38.1 54 
MAGNESIUM, TOTAL 1220 MG/KG 952 4,700 
MANGANESE, TOTAL 130 MG/KG 2.9 770 
MERCURY, TOTAL 0.97 MG/KG 0.1 0.03 
NICKEL. TOTAL 9.7 MG/KG 7.6 18.5 
OIL & GREASE BY 

GRAVIMETRIC 3520 MG/KG 56.5 _b 

SELENIUM, TOTAL 0.97 MG/KG 0.95 
VANADIUM, TOTAL 161 MG/KG 9.5 
ZINC. TOTAL 1530 MGlKG 3.8 78 

RadiQnuclides 
PLUTONIUM-239 3.9 PCIIG 0.5 0.025 
RADIUM-226 2.7 PCI/G 0.3 2.5 
THORIUM-232 1.0 PCI/G 0.2 1.8 
TRITIUM 13000 PCI/ML 1000 0.0072 
URANIUM-234 43 pel/G 2.0 
URANIUM-235 1.2 PCI/G 0.3 
URANIUM-238 11 PCIIG 1.0 1.7 

Volalile Qrg5!ni~~ 
DICHOLORMETHANE-

METHYLENEa 100 UG/KG 57 _b 

aThis is a common analytical laboratory contaminant. It is listed here for completeness. 
bBackground assumed to be zero. 
cThe upper limit of background was defined by Purtymun et al. (1987) as x + 2s as used in Table 4.2-XIII.· 
For a consistent Basis of comparison, the upper limit of background given here for metals is x + 2s as 
calculated from the data given in Table 4.2-XV. 
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shows elevated concentrations of zinc, copper, lead, and mercury, and above-background levels 

of the radionuclides 241 Am, 238Pu, 2391240pu, tritium, and 234U, 235U, and 23,8U. In addition, oill 

grease and dichloromethane were found in concentrations above detection limits. 

SWMU 21-024(d) was sampled 8 ft south of the CEARP outfall marker. Analytical results 

showed elevated concentrations of mercury, above-background levels of 241Am, 238Pu, 

2391240Pu, tritium, and concentrations of oil and grease above detection limits. 

SWMU 21-024(e) was sampled 5 ft 3 in. south of the CEARP outfall marker. Comparison of the 

analytical results from this sample with background levels given in Sec. 4.2.4 shows elevated 

concentrations of mercury, zinc, and above-background levels for 241 Am, 238pu, 2391240pu, 

tritium, 234U, 238U, and 137Cs. Oil and grease were found above the detection limits by gravi

metric analysis. 

SWMU 21-024(1) was sampled at a single location below the discharge point. Sample analysis 

indicates dichloromethane and oiVgrease to be present above the detection limits. By compari

son to background levels given in Sec. 4.2.4, elevated concentrations of arsenic, barium, beryl-

• 

lium, chromium, copper, lead, mercury, selenium, vanadium, radium, and zinc were found in the • 

sample. In addition, 238pu, tritium, 226Ra, 234U, and 235U, and 238U were found to be present 

in concentrations above background levels. 

15.3.1.3. Source Term 

SWMU 21-024(b) sample analysis has identified lead, 241Am, 239/240pu, and tritium, to be 

present in the soils at this outfall. 

SWMU 21-024(c) sample analysis identified chromium, copper, lead, mercury, zinc, and the 

radio nuclides 241Am, 238pu, 239/240pu, tritium, 234U, 235U, and 238U to be present. In 

addition, PCBs may be present in the area of this SWMU because it is down slope from the PCB 

storage area at TA-21-61. 

SWMU 21-024(d) sample analysis showed above-background levels of mercury, 241Am, 238pu, 

239/240Pu, and tritium to be present in the soils at this outfall. 

SWMU 21-024(e) sample analysis has identified mercury, zinc, and the radionuclides 241 Am, 

238Pu, 239/240pu, tritium, and 234U, 238U, and 137Cs to be present in the soils at this outfall. 

In addition to these, phosphates and various organics are likely to be present at the outfall 

because Building T A-21-20 was a laundry. • 
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SWMU 21-024(i) Sample analysis determined that barium, chromium, copper, lead, mercury, 

selenium, vanadium, zinc, cadmium, and the radionuclides 238pu, tritium, 226Ra, 234U, 235U, 

and 238U were present above background level. In addition, various laboratory chemicals, both 

organic and inorganic, could be present because of the research performed in Building TA-21-

152. 

, 5.3.2. Objectives and Data Needs 

The objective of this investigation is to confirm the presence and determine the extent of contami

nation at each of these areas. The specific data required to assess contamination at each of 

these areas include the following: 

1. Identify the contaminants present using Levell! and III data for the outfall 
discharge points and below the septic tanks. Radionuclides, metals, and 
some organic contaminants were previously identified. 

2. If contaminants are identified, determine the lateral and vertical extent of 
contaminant migration by additional surface and near-surface sampling and 
Level IIII1V analyses. 

'5.3.3. Sampling/Investigation Rationale 

The outfall and septiC tank locations will be marked in the field by surveys based on old engineer

ing drawings [except for SWMU 21-024(d), which is visible at the surface]. Potential environmen

tal contamination from five discharge systems in this section will be characterized by soil sam

pling in the area of the outfall and the septic tank. 

All of the septiC tanks addressed in this section [SWMUs 21-024 (b)-(e) and (i)] received and held 

all of the liquid discharged to their septic systems and may have had environmental releases 

through leakage or overflow. Each of the septic tank locations will be sampled by borehole cores 

near either the inlet or outlet drain lines because these are the most likely places tor leakage. 

Excavation will be necessary to uncover the top of the septic tanks in order to provide positive 

locations of the tanks and drain lines before drilling begins. A single borehole for each septic tank 

will provide sufficient information on contaminant presence and depth to use as design criteria for 

eMS planning for septic tank removal. 

The drainage channels associated with each outfall will be surveyed with direct reading radiologi

cal instrume nts as described in Sec. 15.1.4. Strategy A will be used to identify appropriate soil 

sampling locations in the outfall drainage path. In the event that no sampling locations are 

identified from the radiological survey. Strategy C will be employed (for Strategy A and C see 
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Sec. 15.1.4). Surface soil samples collected as part of aU-wide characterization (see Chapter 

12) will allow comparison to local contaminant levels unrelated to the releases from the outfalls. 

The investigation will be carried out in one phase (see Sec. 15.1.3). Samples will be sent directly 

to an analytical laboratory. No field laboratory analyses will be used, and no additional investiga

tions are expected. 

15.3.4. Sampling Plan 

All field radiological surveys will be performed in a rectangle 1 O-ft wide and extending from the 

outfall location to the mesa edge according to the method described in Sec. 11.4.1.2. 

SWMU 21-024(b). Near-surface soil samples (see Sec. 11.5.2.4 for method) will be taken from 

three locations below the discharge point in the outfall channel, accordil.1g to Strategy A or C {see 

Sec. 15.1.4). Three soil samples will be taken at each location to a total depth of 18-in. (three 6-

in. sample intervals), resu~ing in nine samples. For Strategy C, the three sampling sites will be at 

small pooling areas located 7 ft, 20 ft, and 35 ft south of the southern perimeter fence. 

The borehole at septic tank T A-21-55 will be drilled to a nominal depth of 20 ft (for method see 

Sec. 11.5.3.2). The borehole will be placed on the outlet side (south) of the septic tank because 

of the proximity of the road on the inlet side. Four samples will be collected (at 5-ft intervals). 

Analyses to be performed on the 13 samples collected in this outfall investigation are shown in 

Table 15.3-11. 

SWMU 21-024(c). Near-surface soil samples (see method 11.5.2.4) will be collected to a depth 

of 12 in. (two 6-in. intervals) at two locations in the outfall channel, according to either Strategy A 

or C (see Sec. 15.1.4). If the field radiological survey is successful in identifying sampling loca

tions, the samples will be taken according to Strategy A. If the survey proves unsuccessful, 

Strategy C will be employed. Under Strategy C, the first sampling location will be in the ponding 

area at the outfall discharge pOint, and the second sampling location will be in a small ponding 

area at the mesa edge; Either approach will result in four samples. 

The borehole to be drilled at septic tank T A-21-S6 will have a nominal depth of 20 ft, resulting in 

four samples (for method see Sec. 11.5.3.2). The borehole will be placed at the north end of the 

septic tank near the inlet line. 

Table 15.3-11 shows the analytics for the eight samples taken in the investigation of this SWMU. 

• 

• 

• 
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Outfalls Description and Sampling Plan Chapter 15 

The area above this outfall contains a PCB-contaminated area (SWMU 21-003, see Sec. 14.2). 

Because of that site, PCBs have been added to the analytical suite for this investigation. 

SWMU 21·024(d}. One surtace soil sample (for method see Sec. 11.5.2.1) will be collected from 

a small pool located 13 ft south of the CEARP outfall marker at the very edge of DP mesa. Near

surtace soil samples (for method see Sec. 11.5.2.4) will be taken at a single location on the 

bench directly below the outfall, at the point where effluent running over the mesa edge collects. 

Three samples will be taken at this location to a total depth of 18 in. (three 6-in. intervals). Field 

radiological surveys will be used at both locations in an attempt to identify the best point for 

sampling contaminants. 

The borehole at tank TA-21-1 06 will be placed on the north (influent) side of the septic tank and 

will be drilled to a nominal depth of 20 ft (for method see Sec. 11.5.3.2). This will result in a total 

of four samples. This septic tank will not need to be excavated because the upper portions of it 

are already exposed and the inlet line can be located. 

The analytics to be pertormed on the eight samples in this SWMU are presented in Table 15.3-11. 

SWMU 21-024(e}. Near-surtace soil samples will be taken from two locations near the outfall. A 

depth of 12 in. (two 6-in. intervals) will be sampled at each of the locations. Field radiological 

surveying will be used to determine the two sampling locations according to Strategy A. If the 

radiological survey fails to provide sampling locations, Strategy C will be employed. Under 

Strategy C, the first sampling location will be 4 ft south of the CEARP outfall marker. This is a 

large pooling area that collects run-off from the entire area around the outfall. The second 

sampling location will be on the bench below the point Y'here effluent runs over the mesa edge. 

Either approach, A or C, will yield a total of four samples. 

The borehole at septic tank TA-21-123 will be drilled to a nominal depth of 20 ft, resulting in four 

samples (for method see Sec. 11.5.3.2). The borehole will be placed on the north end of the 

septic tank near the inlet drain line. 

Table 15.3-11 shows the analyses to be pertormed on the eight samples collected for this outfall. 

SWMU 21-024(1}. Three near-surtace soil sampling locations sampled to a depth of 12 in. (two 6-

in. intervals) will be used in the characterization of this outfall (for method see Sec. 11.5.2.4). If 

the field radiological survey is successful, the sampling locations will be taken in the three areas 

of highest readings according to Strategy A. If Strategy C is necessary, the three locations will be 

8 ft, 30 ft, and 55 ft southeast of the CEARP outfall marker in the channel bed. 

• 

• 

• 
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Septic tank T A-21-181 will be sampled by drilling a borehole near the outlet (southeast) side of 

the septic tank. This borehole will be to a nominal depth of 20 ft, resulting in a total of four 

samples. 

The analytics to be performed on the 10 samples gathered for this SWMU are presented in Table 

15.3-11. 
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15.4. Direct Discharge Outfalls 

15.4.1. Site Description 

This chapter addresses five outfalls that are associated with direct discharge systems: SWMUs 

21-011 (k), 21-022(h), 21-024(n and 0), and 21-026(d). They have been grouped together be

cause of similarities in configuration and suspected contaminants. 

15.4.1.1. Site History 

SWMU 21-011 (k) (NPDES outfall No. EPA0500S0, CEARP identifier 30) routed industrial waste

water from Building TA-21-257 through tanks TA-21-112 and TA-21-113 The discharge line runs 

northeast toward DP Canyon and discharges onto the north side of DP Mesa (Fig. 15.4-1). The 

wastewater was fed into the tanks from Building TA-21-257, the new industrial waste treatment 

plant (SWMU 21-011). This plant replaced and improved operations from Building TA-21-35 in 

the treatment of wastes from the plutonium purification process. The wastes treated were liquids 

remaining after the plutonium extraction, which contained a variety of radioactive and chemical 

constituents. The line from Tanks 112 and 113 is a 4-in. VCP that discharged to an outfall ditch 

and is no longer active (LASL 1976b). There is currently no visible sign of a ditch; however, there 

is a 4-in. cast iron line approximately 55 ft north of the perimeter road in the area where the outfall 

ditch would have ended. A gently sloping, rocky surface extends from the outfall pipe approxi

mately 30 ft to the canyon rim. 

SWMU 21-022(h) (NPDES outfall No. EPA03A032, CEARP identifier 3a) runs from the southeast 

corner of building TA-21-150 (plutonium fuel service building) and flows through sump TA-21-202 

discharging to the north edge of DP Mesa (Fig. 15.4-2). It currently discharges only treated 

cooling water (LANL 1987). Previously, the outfall system was connected to the basement, floor, 

and roof drains in Building T A-21-1S0 (LASL 1961) and discharged industrial wastewater. 

The line is currently a 24-in. corrugated metal pipe (CMP), which extends to the canyon rim. 

However, it is probable that this is not the original piping. The area around the pipe is broad, 

gently sloping and does not display a defined channel. 

SWMU 21-024(n) is a drain (CEARP identifier 3aa) exiting Building TA-21-155 and discharging 

northward into DP Canyon (Fig. 15.4-3). TA-21-155 has been a warehouse, warehouse/labora

tory, and currently contains a furnace. TA-21-155 is listed on a structure locater, although there 

is no reference to the type of furnace. It is believed to be a heating unit for DP East (LANL 1990). 
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Fig. 15.4-1 Location of SWMU 21-011(k) in 1958. (LASL 1958c, 1961) 
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location of detail below 
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Fig.15.4-2 Location of SWMU 21-022(h) as it appeared on the south side of Building 150 in 1975. 
(LASL 1976a) 
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Radiological Survey Area 

SWMU 21-024(n) 

Fig. 15.4-3 Location of SWMU 21-024(n) near MDA U as it appeared in 1975. (LASL 1976a) 

The drain system consists of CMP exiting a concrete bulkhead and discharging onto a gravel 

road immediately adjacent to MDA U. There is no evidence of a channel, which has probably 

been covered by the road. The effluent flowed north to the ditch paralleling the north perimeter 

road. From there, it flowed east to a culvert that passes under the north perimeter road and into 

DP Canyon. 

SWMU 21-024(0) is a 4·in. VCP drain (CEARP identifier 3ab) reported to have served Building 

TA-21-46, the old diesel plant, which was converted 10 a warehouse between 1957 and 1964. 

The drain discharges to the south into Los Alamos Canyon (Fig. 15.4-4). The actual outfall pipe 

has not been located, but is shown on an engineering drawing (LASL 1958b). The area around 

the probable outfall location is broad and gently sloping, and the flow pattern can still be identi- . 

fied. 
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Incjex map of DP West showing approximate location of detail below 
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Fig. 15.4-4 Location of SWMU 21-024(0) as it appeared on the south side of Building 46 in 1958. 
(LASL 1958b) 

SWMU 21-026(d) is a treated sewage water line (NPDES outfall No. EPASSS055, CEARP 

identifier 3w) discharging from the sewage treatment plant, Building 227, SWMU No. 21-026. 

The discharge flows into a concrete channel on the north edge of DP Mesa and runs down a 

steep, natural channel into DP Canyon (Fig. 15.4-5). 

15.4.1.2. Existing Information 

Two of the SWMUs in this section [21-024(n) and (0)] were sampled in October 1988 as part of 

the ER Program reconnaissance sampling (DOE 1989b). Those soil samples were analyzed 
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Fig.15.4-5 Location of SWMU 21-026(d). (LANL 1983} 
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according to EPA Contract Laboratory Program (CLP) Statement of Work Protocols for Target 

Compound List volatile organic compounds, semivolatile organic compounds, pesticides/PCBs, 

and Target Analyte List metals. They were also analyzed for 241Am, 137Cs, 238 Pu, 239/240pu, 

226Ra, 90Sr, 232Th, 2341 235U, 238U, and tritium by the standard procedures of a commercial 

laboratory. Analytical resuijs, obtained from the ER Program reconnaissance sampling for the 

two SWMUs sampled, are presented in Table 15.4-1. 

SWMU 21-011(k) was investigated by the DOE as environmental problem NO.6 (DOE 1989a). 

Three surtace soil samples were collected from the effluent channel; one 23 ft from the end of the 

outiall pipe and two from below the canyon rim (Fig. 15-4.6). Table 15.4-11 presents the analyses 

and results for the three samples. The analytical methods for these samples were not included in 

the reference and cannot be identified. Information in this table compared to data in Sec. 4.2.4 

indicates cadmium, copper, nickel, 230/232Th, 235U 238U, 238pu, 239/240pu, 241 Am, 90Sr, 

233Pa, 40K, and 137Cs in excess of background level. 
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TABLE 15.4-1 
1988 OUTFALL RECONNAISSANCE SAMPLING RESULTS FOR 

SWMUs 21-024 (n) and (0) 

UPPER L1MITC 
DETECTION OF BACKGROUND 

OUTFALL CONSTITUENT CONCENTRATION UNITS LIMIT x + 28 

~ 
SWMU 21-024(n) ALUMINUM, TOTAL 4960 MG/KG 38 65,000 

BARIUM, TOTAL 81.4 MG/KG 38 850 
CALCIUM, TOTAL 1910 MGlKG 938 
CHROMIUM, TOTAL 4.8 MG/KG 2.0 75 
COPPER, TOTAL 12.4 MG/KG 6.0 19 
IRON, TOTAL 6310 MG/KG 19 26,600 
LEAD, TOTAL 7.5 MG/KG 2.0 54 
MANGANESE, TOTAL 229 MG/KG 4.0 770 
OIL & GREASE BY 

GRAVIMETRIC 1310 MGlKG 53 _b 

VANADIUM, TOTAL 12.9 MGlKG 10 
ZINC, TOTAL 95.9 MG/KG 4.0 78 

Radionucides 
PLUTON I UM-239 0.5 PCI/G 0.1 0.025 
RADIUM-226 1.2 PCI/G 0.1 2.5 
STRONTIUM·90 0.4 PCI/G 0.2 0.88 
THORIUM·232 0.8 PCI/G 0.1 1.8 
TRITIUM 53 PCI/ML 3.0 0.0072 
URANIUM·234 1.0 PCIIG 0.2 
URANIUM·238 1.0 PCIIG 0.2 1.7 

~ 
SWMU 21-024(0) ALUMINUM, TOTAL 2340 MG/KG 37 65,000 

BARIUM, TOTAL 37.8 MG/KG 37 850 
CALCIUM, TOTAL 970 MGlKG 914 
IRON, TOTAL 2970 MG/KG 18 26,600 
LEAD,TOTAL 27.9 MGlKG 4.0 54 
MANGANESE, TOTAL 159 MG/KG 4.0 770 
OIL & GREASE BY 

GRAVIMETRIC 2580 MG/KG 51.3 _b 

ZINC, TOTAL 58 MGlKG 4.0 78 

Pesticide12 • pgell 
AROCLOR·1260 250 UGlKG 160 _b 

Radionuclide:a 
CESIUM·137 0.2 PCI/G 0.1 0.44 
RADIUM·226 0.8 PCI/G 0.1 2.5 
TRITIUM 4.0 PCIIML 2.0 0.0072 
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UPPER LIMITe 
DETECTION OF BACKGROUND 

OUTFALL CONSTITUENT CONCENTRATION UNITS LIMIT x + 2s 

URANIUM-234 
URANIUM-238 

0.4 
0.3 

PCIIG 
PCI/G 

0.1 
0.1 1.7 

aThe upper limit of background was defined by Purtymun et al (1987) as X + 2s as used in Table 4.2-XIIL 
For a consistent basis of comparison, the upper limit of background given here for metals is X + 2s as 
calculated from the data given in Table 4.2-XV. 
bBackground assumed to be zero. 

SWMU 21-022(h) No quantitative information is available. 

SWMU 21-024(n) was sampled 2 116 in. west of the CEARP marker, directly under the opening of 

the 10 in. drainpipe as part of the 1988 reconnaissance sampling (DOE 1989b). Table 15.4.1 lists 

the contaminant concentrations found in this sample. A comparison of this table with the back

ground level information in Sec. 4.2.4 indicates above background levels of zinc, tritium, and 2391 

240pu. 

SWMU 21-024(0) was sampled as part of the 1988 reconnaissance sampling (DOE 1989b). A 

sample was taken 3 ft 6 in. south of the CEARP marker. Results of the sample analysis are 

presented in Table 15.4-1. These analyses indicate tritium ccncentrations above background 

levels and Arochlor 1260 (PCB) in ccncentrations above the detection limit. 

SWMU 21-026(d) discharges the sewage treatment plant. As detailed in Sec. 14.7, assays of 

effluent indicate presence of gross alpha, gross beta, gamma, and tritium. Specific radionuclides 

causing the gross alpha and beta activity are not identified. 

15.4.1.3. Source Term 

SWMU 21-011 (k) is not expected to have discharged contaminants other than those identified in 

the previous sampling based on actual samples obtained in the area. They are: cadmium, 

copper, nickel, 235U, 238U, 238pu, 2391240pu, 23Orh, 232Th, 241 Am, 90Sr, 233Pa, 4oK, and 

137Cs in excess of background level. 

SWMU 21-022(h) is currently an NPDES-permitted discharge, but historical operations in TA-21-

150 may have discharged contaminants 10 this outfall system. "If present, potential contaminants 
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Index map of TA-21 showing approximate loacation of detail below 

4" Pipe 

Fig. 15.4-6 DOE HQ Environmental Survey Problem #6 sampling locations at TA·21 inactive 

NPDES 50 outfall. 
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• TA"'5.4-11 • ENVIRONMENTAL PROBLEM 6 ANALYTICAL DATA ffi t: '-t:S .E --Q., t: 
eo .!ll 
t: 0... .... AREA TA-21-257 TA-21-257 TA-21-257 ~ -
~ LOCATION OUTFALL OUTFALL OUTFALL ~ 

tr) TYPE OF LOCATION NPDES 50 NPDES 50 NPDES 50 ~ 
"}1 SAMPLE NUMBER LA30201XW LA30202XW LA30203XW .t:: 

t:S MEDIA SED SED SED Upper Limitd :§ 
t: UNITS mg/kg mg/kg mg/kg o~ Background ~ .9 ~ .... SDGNUMBER LA30201XW LA30201XW lA30201XW x+2s . S< <II 
I-., 8-<:.J 

~ -Q Fi~!d M~asur~ments 
C}I 

.::? Depth (It) 0-0.25 0-0.25 0-0.25 ~ --~ 
61 Analvtes -Antimony 0) 

0) 

Arsenic 7.1 -
~ Barium 33.3B 41.4B 69.1 850 ::'E 

Beryllium 1.2 2.9 
Cadrrium 24.7 0.37 
Chromium 8.8 75 
Copper 45.8 19 
Lead 26.1 6.2 10.1 54 
Mercury 0.03 
Nickel 64.3 18.5 
Selenium 
Silver 
Thallium 
Zinc 60.5 22.4 20.3 78 

% Solids 87.0 80.7 85.6 

Total (allowed) Hold Tlmea 8(182) 8(182) 8(182) 
Total (allowed) Hold Tlmeb 29(28) 29(28) 29(28) 
Total (allowed) Hold Tlmec 162(182) 162(182) 162(182) 

IF) slCP (\j 

....... 
bCVAAS l I-., 

~ cGFMS -
-~ dThe upper limit of background was definod by Purtymun 91 al. (1987) as x + 2s. as used in Table 4.2-XIII. For a consistent basis 01 comparison, the upper limit 01 

<II 

l \.) background given here lor metals is x + 2s as calculated Irom the data given in Table. 4.2-XV. 



• • • 
i! C) . l': 
I\) ~ ..... 

~ 
-. c; 

!l; tJ III 
o· <1l 

iii" '" r:. 
c: TABLE 15.4-11 (continued) "'I 
::J "6' I ;::;.. 

:n ~.: 
<::l' 

!] ~ 

~ 
I:l 
~ 

* 
I:l.. 

"lJ AREA TA-21-257 TA-21-257 TA-21-257 TA-21-257 TA-21-257 TA-21-257 ~ 
[ LOCATION OUTFALL OUTFALL OUTFALL OUTFALL OUTFALL OUTFALL ~ 0- TYPE OF LOCATION NPDES 50 NPDES 50 NPDES 50 NPDES 50 NPDES 50 NPDES 50 Upper Limit -, ... ...... i 

~ 
~, 

SAMPLE NUMBER LA30201D LA30201W LA30202D LA30202W LA30203D LA30203W of Background OQ 

MEDIA SED SED SED SED SED SED x+2s '" ts" 

~ 
UNITS pCilkgD pCi/kgW pCi/kgD pCi/kgW pCi/kgD pCi/kgW (pCi/g) ;:x 

'< ..... 
IQ 
IQ Alpha Emitters ..... 

Thorium-230 1200 ±400 na 1800 ± 400 na 1000 ± 400 na 

Thorium-232e na <16200 ±1200 na <16900 ± 1200 na <12140 ± 860 1.8 
Uranium-235 na 1.660 ±340 na 211 ± 71.0 na 64.0 ± 17.0 

Uranium-238
e 

na <14300 ±1300 na <16400 ± 1300 na <11670 ± 910 1.7 

Uranium (all isotopeS)f 8000 ±800 9000 ± 900 na 12000 ± 1200 na 
Plulonium-238 105000 ±7000 336 ± 42 na 46± 27 na 0.005 
Plutonium-239. 240 377000 ±19000 1880 ± 150 na 247 ±48.0 na 0.025 
Americium-241 na 1440 ±140 na 2560 ± 450 na 520 ± 120 

a~la Emill~rli 
Strontium-90 414000 ±38000 na 17000 ± 1400 na <1100 na 0.88 

Protaclinium-233 na 340 ±110 na na 

Gamma EmiUerli 
Potassium-40 na 27000 ±3400 na 30700 ± 3000 na 22600 ± 2000 

Cesium-137 na 144 ±13.0 na 51800 ± 3500 na 1080 ± 90.0 0.44 

Samarium-153 na <1130 na na 
\) 

"lJ ,[ III 
<0 .... 
Q) <1l 
..... eT~tal unbroken chain activity in equilibrium . 

"'I 

t ....... 
f Units are u.g (/L./kgW. or JkgD) instead of pQi (/L./kgW. or IkgD). v. 
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are plutonium, uranium, mercury, lead, organics, and various acids that were associated with the 

plutonium purification process. 

SWMU 21-024(n) may potentially be contaminated with petroleum products in addition to the 

contaminants found in the previous sampling listed above. This is because TA-21-155 currently 

houses the furnace for DP East. 

SWMU 21-024(0) will likely be contaminated with organics, such as petroleum products related to 

the diesel plant. Other contaminants in the source term are Arochlor 1260 (PCBs), and tritium, 

which were found in the previous sampling. 

SWMU 21-026(d) could potentially contain small amounts of any conta~inant present at TA-21 

that potentially could have entered the septic system. Most would have been removed by the 

waste treatment plant prior to discharge. However, tritium and other radio nuclides would not be 

removed by any of the treatment processes. 

15.4.2. Objectives and Data Needs 

The objective of this investigation is to confirm the presence and determine the extent of contami

nants at the previously unsampled outfalls and the remaining outfalls. The specific data required 

to assess contamination in each of these areas include the following: 

1. Identify the contaminants present using Levell! and III data for the previously 
unsampled outfalls and the remaining outfalls. Radionuclides, metals. and 
organic constituents were previously identified in three SWMUs. 

2. If contaminants are identified, determine the lateral and vertical extent of 
contaminant migration by additional surface and near-surface sampling and 
Level I 11/1 V analyses. 

15.4.3. Samplingllnvestigation Rationale 

ThiS chapter contains outfalls for which drainage patterns can be identified. Therefore, if Strategy 

A cannot be used to identify sampling locations based on radiological surveys, Strategy C will be 

used (for sampling Strategies A and C see Sec. 15.1.4). Surface soil samples collected as part of 

OU-wice characterization (see Chapter 12) will allow assessment of local contaminant levels 

unrelated to releases from outfalls. 

The investigation will be carried out in one phase (see Sec. 15.1.3). Samples will be sent directly 

to aCl analytical laboratory. No field laboratory analyses will be used, and no additional investiga

tions are expected. 
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Outfalls Descriplion and Sampling Plan Chapter 15 

15.4.4. Sampling Plan 

All field radiological surveys will be perfonned in a band 10ft wide running from the outfall to the 

mesa edge (for method see Sec. 11.4.1.2). The screening and analytics to be performed on the 

soil samples taken in this investigation are presented in Table 15.4-111. 

SWMU 21-011 (k) will have five samples taken at three locations. Strategy A will be used jf 

possitde. Under Strategy C, the first sample location will be in a small pooling area 13 ft north of 

the outfall marker stake. This will be a surface soil sample (for method see Sec. 11.5.2.1), and 

scil is expected to be shallow at this location. The remaining two sampling locations will be 52 ft 

north of the outfall marker in a pooling area on the canyon slope and 120 ft north of the stake in 

the gully at the canyon bottom. Near-surface soil samples will be taken to a 12-in. depth at each 

location (two 6-in. increments at each location) (see Sec. 11.5.2.4 for method). 

SWMU 21-022(h) is very close to the mesa edge. It will be sampled at the outfall mouth and at 

the effluent collection point on the bench directly below. Field radiological surveys will be used to 

identify sampling points if possible. Three near-surface samples will be collected (three 6-in. 

intervals, total depth of 18 in.) at each location (for method see Sec. 11.5.2.4). 

SWMU 21-024(n) will have field radiological surveys in an area 20-ft wide between the outfall and 

the north perimeter road because the evidence of the outfall channel has been removed by 

construction of the road. Three locations will be sampled to a depth of 18 in. by the near-surface 

soil sampling method (Sec. 11.5.2.4). If patterns of contamination can be found that indicate the 

effluent channel, Strategy A will be used. Otherwise, sampling will be accomplished according to 

Strategy C by sampling at the outfall mouth and at two locations in the ditch 55 ft north of the 

outfall marker. The two locations in the ditch will be 10ft apart and downstream from the outfall. 

SWMU 21-024{0) will have a radiological survey between the outfall and the mesa edge. The 

investigations will consist of near-surface soil samples (for method see Sec. in 11.5.2.4) to a 

depth of 18 in. (three 6-in. intervals) to be taken from two locations. Under Strategy C, samples 

will be taken from the center of the broad channel at two locations. The first location will be 2 ft 

east of the outfall marker, and the second will be 15 ft southeast of the outfall marker. 

SWMU 21-026(d) will have field radiological sampling performed as part of the investigation over 

the well-defined channel from the outfall mouth to the base of the cliff. Three surface soil 

samples will be taken of sediments in the drainage channel using results from the radiological 

survey. If it is necessary to use Strategy C, the three samples will be taken in pooling areas at 
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Chapter 15 Outfalls Description and Sampling Plan 

the outfall mouth, at 24 ft north of the outfall marker, and at 43 ft north of the marker (see Sec. 

, 1.5.2.1 for method). Three near-surface soil samples will be taken to a total depth of 18 in. at 

the base of the cliff (for method see Sec. 11.5.2.4). 
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Outfalls Description and Sampling Plan Chapter 15 

15.5. Surface Drainage South of TA-21-3 

15.5.1. Site Description 

This section addresses a drainage that includes four drain lines from Building TA-21-3. 

15.5.1.1. Site History 

SWMU 21-027(a) is a complex drainage system in the area between equipment room 3A in TA-

21-3 and the south rim of DP Mesa (Fig. 15.5-1). It includes CEARP outfalls 3d, 3p (NPDES No. 

EPA03A031), 3ae, and 3af. The system originates at the southwest corner of Building TA-21-3 

(LASL 1958c) with floor drains from equipment room 3A that connect to two 3-in. lines. Those 

lines connect to a 4-in. line, which empties into a 12-in. storm drain (LASL 1950). This drain line 

extends from the southwest corner of T A-21-3 almost to the southwest corner of the cooling tower 

TA-21-143 (LANL 1990) where it empties into a ponding area. This area also receives NPDES

permitted discharges of treated cooling water from the cooling tower. The combined effluents 

from the pond flow east along the south side of the cooling tower to a 24-in. CMP culvert, which 

carries them to the mesa edge. 

15.5.1.2. Existing Information 

This SWMU was sampled as part of DOE Headquarters Environmental Survey Problem 19 (DOE 

1989b). Three samples were taken as shown in Fig. 15.5-1. Table 15.5-1 identifies the analyses 

and presents the results. The analytical methods for these samples were not included in the 

reference and cannot be identified. Therefore, this data is used solely to guide future sampling. 

This area was also sampled as part of the 1988 ER Program reconnaissance sampling (DOE 

1989b). Two samples were taken from the ponding area, and the results are given in Table 15.5-

:1. The soil samples were analyzed according to EPA Contract Laboratory Program (CLP) 

Statement of Work Protocols for Target Compound List volatile organic compounds, semivolatile 

organic compounds, pesticides/PCBs, and Target Analyte List metals. They were also analyzed 

for 241 Am, 137 Cs, 238pu, 239/240pu, 226Ra, 90Sr, 232Th, 234U, 235U, 238U, and tritium by 

the standard procedures of a commercial laboratory. 

Comparing the results of these two sampling efforts with data given in Sec. 4.2.4 indicates above 

background level concentrations of cadmium, chromium, copper, lead, zinc, mercurY, 241Am, 
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Equipment 
Room 3A 

01 

Storm Grate ~lllf 4" 1.0. Pipe 

02 

-+----12" Storm Drain 
Cement Culvert 

.Cool i_rlg Jo\ver: 
_ .. 'i143/ 

'-'-'-'-'-'-'-'-~-' 

Ponding ~ ... < .• 03 

Area 

01 
• Grab sampling 

location and number 

Outfalls Description and Sampling Plan 

Road 

Fence --,-,-----,-+-.. _----------,---,----,-,--1 

24" CMP 
Culvert 

Road 

SWMU 21-027(a) 

Edge of Mesa 

Fig. 15.5-1 Configuration of SWMU 21-027(a) and DOE HQ Environmental Survey Problem #19 
sampling locations. 
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TABLE 15.5-1 

DOE ENVIRONMENTAL SURVEY PROBLEM 19 ANALYTICAL DATA 

~ 
~ 

(FROM TABLE 4.19. - LOS ALAMOS NATIONAL LABORATORY -INORGANIC DATA - ENVIRONMENTAL PROBLEM 19 APRIL 1989) 

~ 
"'"0 AREA 
~ LOCATION 
~ TYPE OF LOCATION 
Y1 SAMPLE NUMBER 

MEDIA 
UNITS 

it SDG NUMBER 
'< 
...... 
:g FIELD MEASUREMENTS 
- Depth (It) 

? 
~ 
"I ...... 

TARGET COMPOUNDS 

alpha-BHC 
Endosulfan I 
Endosulfan 1\ 
4,4'-DDD 
4,4'-DDT 

gamma-chlordane 
Aroclor-1221 
Aroclor-1248 
Aroclor -1254 

Total (Allowed) Hold Time 
ELEVated/DECReased CROL 
Dilution Factor 

TA--21-003 
Drumstorage 
Slain 
LA60401XW 
Soil 
ug/kg 
LA60403XV 

0-0.5 

2600 J 

7(14)d 
ELEV 

TA-21-003 
Drumstorage 
Stain 
LA60402XW 
Soil 
ug/kg 
LA60403XV 

0-0.5 

3200 J 

7(14)d 
ELEV 

TA-21-003 
Drumstorage 
Stain 
LA60403XW 
Soil 
ug/kg 
LA2Q403XV 

0-0.5 

nOOJ 

7(14)d 
ELEV 

Upper Limit 
oL Background 
x +2s 

__ a 
__ a 
__ a 
__ a 
__ a 

__ a 
__ a 
__ a 
__ a 
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s:! AREA TA--21-003 
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LOCATION Drumstorage ' .... .... . s. TYPE OF LOCATION Slain ... . (.,;) 
SAMPLE NUMBER LA60401D <") 

qJ 

MEDIA Soil ~ 
~ .!..IN!IS pCi/kgD -.g, 
61 Alpha Emitters 

Thorium - 232b na 
Uranium - 234 na 
Uranium - 235 na 
Uranium - 238b na 
Uranium (all isotopes)C 2000 ±200 
Plutonium - 238 4000 ±1000 
Plutonium - 239, 240 22300 ±2300 
Ameridum - 241 na 

Beta EmiHers 
Strontium - 90 <550 

Garrma Emitters 
Beryllium- 7 na 
Potassium - 40 na 
Cesium -137 na 
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TABLE 15.5-1 (continued) 

TA-21-003 TA-21-003 
Drumstorage Drumstorage 
Stain Stain 
LA60401W LA60402D 
Soil Soil 
pCi/kgW pC ilkg 0 

<4430 ±390 na 
na 

469 ±47.0 na 
<6510 ±520 na 
na 5000 ±500 
na 86000 ±6000 
na 216000 ±13000 
4200 ±320 na 

na <760 

340 ±80.0 na 
12340 ±990 na 
210 ±50.0 na 

• 

Upper Limit 
of Background 
x+2s 

(pCi/g) 

1.8 

1.7 

0.005 
0.025 

0.88 

0.44 
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S" ::0 
::n TA-21-003 TA-21·003 ~ 

~ 

~ LOCATION Drumstorage Drumstorage Drumstorage ~ 

TYPE OF LOCATION Stain Stain Stain Upper Limit i::l. 
~ 

~ "'0 SAMPLE NUMBER LA60402W LA60403D LA60403W o~ Background ill ~ ::J MEDIA Soil Soil Soil x +2s 0- -. .... !1till.S: pCi/kgD pCi/kgW pCi/kgD (pCi/g) ~. 
~ Alpha EmiUers 

"iJ 
Thorium - 232b <9220 ±730 na <8280 ±650 1.8 5" 
Uranium - 234 na 267000 ±47000 ::::t 

~ Uranium - 235 290 ±53.0 na 14840 ±980 '< 
Uranium - 238b - <10020 i860 na <7790 ±630 1.7 :g Uranium (all isolopes)C na 6000 ±ooO na - Plutonium - 238 na 14400 i1800 na 0.005 
Plutonium - 239. 240 na 84500 ±5400 na 0.025 
Americium - 241 27400 ±2600 na 9300 ±1200 

Beta Emitters 
Strontium - 90 na <840 na 0.88 I ' 

Gamma Ermters 
Beryl6um -7 na 600 ±260 
Potassium - 40 17800 ±1800 na 17700 ±1300 
Cesium -137 642 ±76.0 na 1373 ±99.0 0.44 
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r::::s 

it V') 

~ n: 
J::: -"I::: 
r::::s § 
J::: AREA TA--21-003 TA-21-003 TA-21-003 ~ 0 '- LOCATION Drumstorage Drumslorage Drumstorage ~ .... 

. 9- TYPE OF LOCATION Stain Stain Stain Q> ... 
8-t...l 

SAMPLE NUMBER LA60401XV LA60402XV LA60403XV Upper limit ":I 
~ -C) MEDIA Soil Soil Soil of Background ~ 
~ UNITS ug/kg ug/kg ug/kg x +2s ~ -.. 

! g SDG ",UMBER LA60401XV LA60401XV LA60401XV 
:s 
Cl, 

FIELD MEASUREMENTS ..... 
O'l 

Depth (It) 0-0.5 0-0.5 0-0.5 
O'l ..... 
~ 

TARGET COMPOUNOSd ~ 

Acenaphthene 320 J 
__ a 

Phenanthrene 720 J 680J 3200 J 
__ 8 

Anthracene 180 J 740 J 
__ a 

Fluoranthene 970 J 1000 J 6400 
__ a 

Pyrene 1300 J 960J 4400 
__ a 

Benzo(a)anthracene 1200 J 2700 J 
__ 8 

Chrysene 1100 JB 1500 JB 3200 JB 
__ a 

Benzo(b)tluoranthene 2600 J 
__ 8 

Benzo(k)tluoranthene 940JB 2800 JB 3500 JB 
Benzo( a)pyrene 3100 JB 1900 JB 

__ a 

Indeno( 1,2,3 - cd)pyrene 3900 2500 J 
__ a 

Dibenz(a,h)anthracene 2800 J 
___ 8 

Benzo(g,h,i)perylene 3100 J 1500 J __ a 

IEtHAII~ELY IOEtHIEIEO COMPOU~OS 
II") Chlorinated Hydrocarbon 1600 J 

___ 8 

-. ~ ... .A ~ Total (Allowed) hold time 3(14)d 3(14)d 3(14)d .... ..... 

Z ELEVated/DECReased CROL ELEV ELEV ELEV Q> 
t'II 

U Dilution Factor 0.100 0.100 0.100 i1.. 
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FIELD MEASUREMENTS. 
Depth (II) 

ANALYIES 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadrnium 

Chromium 
Copper 
lead 
Mercury 
Nickel 

Selenium 
Silver 
Thallium 
Zinc 

% Soils 

TOlal (Allowed) Hokt llme' 
Iolal (Allowed) Hold TIme!!. 

8Background assumed 10 be lero. 
bT alai unblOken chain aelivi!)' In equilibrium. 
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TABLE 15.5-' (continued) 

lA50006XW 

0-0.5 

195 

16.5 
50.1 
63.5 
NR 
12.4 

296 

90.8 

7(182)d 
7( 182)d 

LA50006XW 

0-0.5 

103 
0.53 B 

38.1 
110 
52.4 
NA 
7.3 B 

286 

87.1 

7(182)d 
7( 182)d 

CUnits are J.lg (/l, /kgW, or /kgO) instead 01 pCI ((Il, IkgW, or IkgO). 

LA50006XW 

0-0.5 

131 
0.39 B 
4.9 

90.6 
103 
77.2 
NA 
10.6 

379 

86.3 

7(182)d 
7(182)d 

(mgJKOl 

7.1 
850 
2.9 
0.37 

75 
19 
54 
0.03 
18.5 

78 

dAlilha oolvnuc!aar aromatic hvdrocarbon!'! IPAHslltsted here are common conSlllu."ls 01 asphah, and are Iisled here lor completeness. Thay aro not contaminants 01 concern. 
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Out/ails Descriprion and Sampling Plan 

TABLE 15.5-11 
1988 RECONNAISSANCE SAMPLING RESULTS FROM 

SWMU 21-027(a)a 

Chapter 15 

UPPER LlMITC 
DETECTION OF BACKGROUND 

OUTFALL CONSTITUENT CONCENTRATION UNITS LIMIT x + 2s 

Volatiles 
Sample #1 DICHLOROMETHANE-

METHYLENE 75 UG/KG 65 _c 

CHLORIDE 

Semi-Vola!ile~ 
FLUORANTHENE 3000 UG/KG 2200 _c 

PHENANTHRENE 2400 UG/KG 2200 _C 

PYRE NEb 2300 UG/KG 2200 _C 

Metals 
ALUMINUM, TOTAL 1490 MG/KG 39.1 65,000 
ARSENIC, TOTAL 3.3 MG/KG 2.0 7.1 
CADMIUM, TOTAL 1.1 MG/KG 0.98 0.37 
CALCIUM, TOTAL 1790 MG/KG 978 
CHROMIUM, TOTAL 48.9 MG/KG 2.0 75 
COPPER,TOTAL 35.4 MG/KG 4.9 19 
IRON, TOTAL 10200 MG/KG 19.6 26,600 
lEAD,TOTAl 46.6 MGlKG 19.6 54 
MANGANESE, TOTAL 87.7 MG/KG 2.9 770 
MERCURY, TOTAL 0.29 MG/KG 0.12 0.03 
NICKEL, TOTAL 12.8 MG/KG 7.8 18.5 
OIL & GREASE BY 

GRAVIMETRICb 4630 MG/KG 58.2 _c 

VANADIUM, TOTAL 13.5 MG/KG 9.8 
ZINC. TOTAL 226 MG/KG 3.9 78 

Radionuciides 
AMERICIUM 4.6 PCI/G 0.6 
CESIUM-137 0.5 PCI/G 0.1 0.44 
PLUTONIUM-238 1.9 PCI/G 0.2 0.005 
PlUTONIUM-239 28 PCI/G 1.0 0.025 
RADIUM-226 0.7 PCI/G 0.1 2.5 
STRONTIUM-90 0.4 PCI/G 0.2 0.88 
THORIUM 232 0.9 PCI/G 0.1 1.8 
TRITIUM 1600 PCIIMl 100 0.0072 
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UPPER LIMITe 
DETECTION OF BACKGROUND 

OUTFALL Cor~STITUENT CONCENTRATION UNITS LIMIT X + 2s 

URANIUM·234 290 PCIIG 20 
URANIUM-235 10 PCI/G 
URANIUM-238 1.9 PCI/G 0.4 1.7 

Radionuclides 
Sample #2 AMERICIUM 7.6 PCI/G 0.5 

CESIUM-137 0.3 PCI/G 0.1 0.44 
PLUTONIUM-238 8.5 PCI/G 0.5 0.005 
PLUTON IUM-239 6.8 PCIIG 2.0 0.025 
RADIUM-226 1.2 PCI/G 0.1 2.5 
THORIUM 232 0.4 PCI/G 0.2 1.8 
TRITIUM 68 PCI/ML 3.0 0.0072 
URANIUM-234 4.0 PCI/G 0.4 
URANIUM-235 0.2 PCI/G 0.1 
URANIUM-238 0.7 PCI/G 0.2 1.7 

Metals 
Sample #2 ALUMINUM, TOTAL 1290 MG/KG 31.7 65,000 

aSampfe #1 was from CEARP Outfafl3d; Sample #2 from 3ae. 
bThe upper limit of background was defined by Purtymun et al. (1987) as X + 2s as used in Table 4.2-XIIL 
For a consistent basis of comparison, the upper limit of background given here for metals is X + 2s as 
calcl;lated from the data given in Table 4.2-XV. 
CBackground assumed to be zero. 
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238pU, 239/240Pu, 234U, 235U, 238U, 23qh, 90Sr, and 137Cs. In addition, toluene and 

trichloroethene were found in concentrations above the detection limit. All the polynuclear 

aromatic hydrocarbons (PAHs) found are common constituents of asphalt and, therefore. are not 

considered further. 

15.5.1.3. Source Term 

The source term for this discharge system includes all the contaminants found in the previous 

sampling efforts, These contaminants will likely be found throughout the discharge system, at the 

final outfall point on the south edge of DP Mesa and on the bench directly below the mesa. 

15.5.2. Objectives and Data Needs 

The objective of this investigation is to confirm the presence and determine the extent of contami

nants at SWMU 21-017(a). The specific data required to assess contamination of SWMU 21-

017(a) include the following: 

1. Identify the contaminants present using Level fli data from the discharge and 
below the ponding area. Contaminants may be driven downward into the tuff 
by the constant water head available at the ponding area. Contaminants 
may include radio nuclides , organic and inorganic constituents. 

2. If contamination is identified, determine the lateral and vertical extent of 
oontaminant migration by additional subsurface sampling and Levellll/lV 
analyses. 

15.5.3. Sampling/Investigation Rationale 

Surface soil sampling will be used to address contaminant levels at various points along the 

drainage system on DP Mesa and on the bench below the south rim of the mesa. Vertical 

boreholes will be used to assess the migration of contaminants into subsurface soil and tuff in 

the ponding area. 

Because sampling locations are evident on the mesa top, sampling Strategy C will be used. On 

the bench, appropriate locations are not as evident, and Strategy B will be used (for Strategies B 

and C, see Sec. 15.1.4). Surface soil samples collected as part of OU-wide characterization (see 

Chapter 12) will allow assessment of local contaminant levels unrelated to releases from the 

outfalls. 

The investigation will be carried out in one phase (see Sec. 15.1.3). Samples will be sent directly 
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to an analytical laboratory. No field laboratory analyses will be used, and no additional investiga

tions are expected. 

15.5.4. Sampling Plan 

Five surface soil samples (for method see Sec. 11.5.2.1) will be taken along the drainage system: 

one from beneath the storm drain at the corner of Room 3A, three from the ponding area. and 

one from the end of the 24-in. CMP. about 2 ft from the mesa edge (see Fig. 15.5-2). Radiologi

cal surveys may be used to refine the sampling locations (for method see Sec. 11.4.1.2). 

Two boreholes will be drilled to a nominal depth of 20 ft in the ponding area (for method see Sec. 

11.5.3.2). The boreholes will be placed at opposite ends of the ponding area as shown in Fig. 

15.5-2. Four samples will be acquired from each borehole (5-ft core intervals). 

The bench below the mesa edge will be sampled according to Strategy 8. Three groups of three 

sampling locations will be placed at 5-ft intervals outward from the base of the cliff on the bench. 

Surface soil samples will be taken at each location (see Sec. 11.5.2.4 for method). resulting in 

nine samples from the bench. The screening and analytics to be performed on the soil samples 

taken in this investigation are presented in Table 15.5-111. 
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15.6. Septic Tanks 

15.6.1. Site Description 

This chapter addresses two abandoned septic tanks, a leach field, and the associated lines and 

outfalls at DP East, SWMU 21-024(j) and (k). They have been grouped together because of 

similarities in contaminants and configuration. 

15.6.1.1. Site History 

SWMU 21-024(j) consists of septic tank TA-21-194 and associated drain lines. The septic tank 

received se'.vage from T A-21-155 (warehouse/laboratory), but ~ is not known where (or if) the 

septic tank discharged overflow to the environment (LANL 1990; LANL 1989a). The function and 

operation of the laboratory in Building TA-21-155 cannot be determined. The reinforced concrete 

tank is located off the southwest corner of T A-21-155 near the south edge of the perimeter road 

(Fig. 15.6-1). It was constructed in December 1961 and has dimensions of 5-ft long by 3-ft wide 

and 6-H deep. In October 1966, the septic system was abandoned by pumping out the septic 

tank and filling it with earth (LANL 1989a) . 

SWMU 21-024{k) consists of septic tank TA-21-219, associated drain lines, and a leach field (Fig. 

15.6-2). Sewage discharged from TA-21-209 (high-temperature chemistry building) was carried 

south to manhole T A-21-217 via a 6-in. cast iron line. Six-inch VCPs carried the sewage south to 

manhole TA-21-228 and on southwest to septic tank TA-21-219. The septic tank, which has two 

cr,ambers, was constructed in September 1965 from reinforced concrete (LANL 1989a). The 

cutside dimensions are 18-ft 6-in. long by 6-ft 4-in. wide and 8-ft 10-in. deep (LASL 1964). 

Overflow from the septic tank went to a leach field which was 30-ft long by 20-ft wide and 5-ft 6-

in. deep (Fig. 15.6-2). Also, two 4-in. VCP lines are shown to extend from the downslope edge of 

:he leach field as shown in Fig. 15.6-2. The two drain lines daylighted somewhere between the 

leach field and the mesa edge; however, the exact location is not known. In October 1966, the 

septic system was abandoned by pumping out the tank and filling it with earth. 

Currently two manholes and two vent pipes can be observed south of TA-21-155 just outside the 

security fence above the location of septic tank TA-21-219. No evidence of the two leach field 

drain lines is evident, although pieces of VCP can be seen in the area. The leach field may have 

been removed because there is evidence of backfill in the area suspected of containing the leach 

field. However, there is no documentation that states any portion of the septic system was 

removed. 
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Index map of DP East 
showing approxirr:ate location of detail below 
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Fig.15.6·1 Location of SWMUs 21-024(j) and -024(k). (LASL 1964) 
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Fig.15.6·2 Leach field details and borehole sampling locations. (LASL 1964) 

15.6.1.2. Existing Information 

No quantitative information exists on potential contaminants, 

15.6.1.3. Source Term 

SWMU 21·024(j) can potentially contain radionuclides, organics, metals, and inorganic lab 

chemicals, 

SWMU 21·024(k) may have radionuclides, organics, metals, and common laboratory chemical 

present in the septic tank, the leach field, and the outfall. 

TA·21 Operable Unit RFI Work Plan for ER May 1991 Page 15-85 



Chapter 15 Out/ails Description and Sampling Plan 

15.6.2. Objectives and Data Needs 

The objective of this investigation is to confirm the absence of contamination at SWMU 21-024 (j) 

and (k). The specific data required to assess contamination at SWMU 21-024 (j) and (k) include 

the following: 

1. Determine the location of septic tank T A-21-194. This system has been 
abandoned, and its exact location is not known. 

2. Identify contaminants present using Level \I and III data. Potential contami
nants in these areas may include radionuclides •. organic and inorganic 
constituents. 

3. If contaminants are identified, determine the lateral and vertical extent of 
contaminant migration by additional surface and near-surface sampling and 
Levellll/lVanalyses. 

15.6.3. Sampllng/lnvestlgatlon Rationale 

The location of SWM U 21-024(j) will be marked in the field by surveys based on an engineering 

drawing. Geophysical surveys will be used to confirm the exact location of the tanks, assuming a 

response to the rebar in the concrete. Excavation will be necessary to uncover the top of the 

septic tanks in order to provide positive locations of the tanks and drain lines before drilling 

begins. 

Subsurface soil sampling will be performed at each septic tank to identify the presence of con

taminants released by overflow or leaks. This single borehole will provide sufficient information 

on contaminant presence and depth to use as design criteria for eMS planning for septic tank 

removal. Subsurface samples will also be taken in the leach field to determine whether the liquid 

distribution system has carried contaminants into the soil and tuff beneath the field. 

15.6.4. Sampling Plan 

SWMU 21·024(j). The location of septic tank TA-21-194 will be determined by surveying from an 

engineering drawing (LASL 1964) and will be marked in the field. A geophysical survey (for 

method see Sec. 11.4.2.1) will be used to confirm the location if a response to the rebar in the 

reinforced concrete can be obtained. A vertical borehole will be sampled to a nominal depth of 20 

ft near the drain line inlet of the septic tank (see Sec. 11.5.3.2 for method). A total of four 

samples will result (5-ft core intervals). 
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Table 15.6-1 lists the screening and analyses to be performed on the samples. 

SWMU 21-024(k) sampling will be performed by drilling three vertical boreholes to a nominal 

depth of 20 ft (for method see Sec. 11.5.3.2). The first borehole will be placed on the inlet side of 

the septic tank as close to the tank as possible (Fig. 15.6-2). The remaining two boreholes will be 

drilled within the area occupied by the leach field. These two boreholes will be 18 ft and 38 ft 

from the west end of the septic tank (Fig. 15.6-2). 

If contamination is found to be present in the leach field, then a radiologic survey and sampling 

may be required downslope from the leach field to the mesa edge to identify any contamination 

that may be associated with the two 4-in. VCP drain lines shown to extend from the leach field 

south towards the mesa edge. 

Table 15.6-1 lists the screening and analyses to be performed on the samples. 
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15.7. Surface Drainage South of TA-21-155 

15.7.1. Site Description 

This section contains two SWMUs that have separate histories and origins but drain in the same 

area, resulting in a common sampling plan. Their histories will be discussed separately, but in 

the remainder of the section, they will be discussed together. 

15.7.1.1. Site History 

SWMU 21-024(m) (CEARP identifier 3z) is reported to be an 8-in. VCP that exits TA-21-209, the 

high-temperature chemistry lab, and leads south toward Los Alamos Canyon. The outfall cannot 

be located in the field. The former location, as indicated on engineering drawing ENGR-4821, is 

shown on Fig. 15.7-1. 

At the approximate site where the outfall should be, there is an 8-in. CMP discharging water. 

This pipe appears to come from a storm drain below the lawn area of T A-21-209. Adjacent to the 

pipe is an NPDES-type stake, but no placard. The construction of this pipe may have destroyed 

the SWMU 21 ~024(m) outfall pipe. Immediately adjacent to the flowing outfall is a dry, 12-in. 

CMP with no labeling. It is unlikely that either of these pipes represents SWMU 21-024(m), 

although the location appears correct. The area around the outfall is gently sloping and is 

drained by the channel associated with the SWMU 21-027(b) outfall. 

SWMU 21·027(b) consists of two outfalls with CEARP identifiers 3q and 3r. CEARP outfall3r is 

an active NPDES outfall (No. EPA03A034). It discharges treated cooling water from cooling 

towers TA-21-166 and TA-21-167 on the south edge of DP Mesa (Fig. 15.7-1). Formerly, these 

cooling towers discharged through SWMU 21-024(i) (see Sec. 15.3). 

CEARP outfall 3q is identified as discharging south into Los Alamos Canyon from a cooling tower 

associated with TA-21-152. The outfall could not be located during the site reconnaissance. A 

LANL report on NPDES outfalls (LANL 1989c) states that this outfall was eliminated. In addition, 

no engineering drawings showing a line discharging southward from T A-21-152 have been found 

other than those showing the line considered to be CEARP outfall3r. It is probable that this 

outfall is the same as CEARP outfall 3r, and they will be considered to be the same under SWMU 

21-027(b}. 
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Fig. 15.7-1 Location of SWMU 21-024(m) and -027(b). (LASL 1976a) 
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15.7.1.2. Existing Information 

The drainage serving these SWMUs has not previously been sampled and no quantitative 

contaminant information is available. 

15.7.1.3. Source Term 

The source term for the channel serving ooth SWMUs includes radio nuclides and organic and 

inorganic lab chemicals from the high-temperature chemistry lab, TA-21-209. 

15.7.2. Objectives and Data Needs 

The objective of this investigation is to confirm the absence of contamination at SWMUs 21-

024(m) and 21-027(b). Specific data required to assess contamination at SWMUs 21-024{m) and 

21-027(b) include the following: 

1. Identify the contaminants present using Level II and III data. These outfalls 
discharge what appears to be stormwater and cooling tower water; no 
contamination has been previously identified. 

2. If contaminants are identified, determine the lateral and vertical extent of 
contaminant migratlon by additional surface and near-surface sampling and 
Levellll/lVanalyses. 

15.7.3. Sampling/Investigation Rationale 

Field radiological surveys will be used, if possible, to identify sampling locations within the well 

defined drainage serving SWMUs 21-024(m) and 21-027(b). Surface soil samples collected a 

pari of OU-wide characterization (see Chapter 12) will allow assessment of local contaminant 

levels unrelated to releases from outfal1s. 

15.7.4. Sampling Plan 

A field radiolcgical survey will be performed in the entire area around the channel, including ooth 

outfall locations. as shown in Fig. 15.7-1 (see Sec. 11.4.1.2 for method). 

Near-surface soil samples (for method see Sec. 11.5.2.2) will be taken to an 18-in. depth (three 

6-in. intervals) from two locations according to Strategy A, if possible, or Strategy C if not. Under 
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Strategy C, the sampling locations will be the mouth of outfall SWMU 21-027(b) and the small 

pooling area at the mesa ecge, 15 ft south of the outfall. 

Table 15. 7-1 lists the screeni:1g and analyses to be pertormed in this investigation. 

Page 15-92 May 1991 TA-21 Operable Unit RFI Work Plan for ER 

• 

• 

• 



Outfalls Description and Sampling Plan Chapter 15 

I 
wnu01.U~_' xx xx xx xx 

II_nd'~.l • (Otal NISi 8~d 

lOI08Msl·~ xx X X X X X X X · ,... roatMJIl X X X X X X X X X 

(O?U JI\S) "'''' X X X X X X X X xx ! .. 
011"'_'. X X X X X X X X 

_Jt'~ -......,.,., X X X X X X X X 

,. 
~ 
] .. 
...J 

"""'"."" .... X X xx x x x x - x X xx x x x x 
.w-,,"""S-~ x x X XIX x x X · i! .. 

i 
i .'nl"_1IOS .., .. 

9:;)cj 
.~,m,o ",,1111011 

1:1 
11-» 

~ 
wl1!luJ. A ___ m .. 

1 .. ... 
wIldlY llIO''!! 

a",aeo, _1Iotcxnn 

"..,."O/O~ a,q'w",,1JoIO"'l .. 
c 

JOdwA .. .,.D>e X X X X X X 1: 
! 
.l! 

'1'U'ClfY .. cug X XX X X X ." .. 
u:: "",we!) noJg I X XX X X X 

~"""'" PIIW"l I · ...... D"""'_ I 
.wwrgAC~ Ix 

st 
.!~ l,I,.J 

'WWIJ&"I noJ"' Ix 

Ii 
j'" 

w 
j • 

~ 
.0( 
Z .s .s ..Ii ;;( ..Ii .li .. .. .. .. .. 

...J a: ~ ~ • ::i = .0( 0 1 , , . , , 
1= .. W "! "! .. 0 "! 

~ (.) ! • ~ • !:! 

a:: if 
0 a:: 
1.1. :::;, 

C/) 

H - .. 
C/) 

W 1i) ::c: :I > .... I ...J iii .0( a: .. 
% e I/) , 

..- <C 
.0( , I-

0 fI) N 
'! 

% % -= 
0 

, 
~ .0( .0( 

(,!) 1= .... J! f ~ % .0( 1.1. • 
Z ~ 0 -! i ~ '! 

1= .. ... w ::c: <'S ~ iii j ... 
W fI) .... " " .. 

! 
.. 

a: w ::l " " ., 0 '" iii > .!! ~ <Ii 12 ~ (.) 
~ g i j " • " ~ (fJ <I' u:: '0: ... 

• TA-21 Operable Unit RFI Work Plan for ER May 1991 Page 15-93 



• 

• 

• 

Chapter 15 Outfalls Description and Sampling Plan 

15.8. Surface Drainage North of TA·21·155 

15.8.1. Site Description 

This section discusses two outfall systems, SWMUs 21-004(d) and 21-024(h), whose effluents 

are drained by the same channel. Both systems have distinct histories and contaminant informa

tion, but their sampling plans are related and will overlap. 

15.8.1.1. Site History 

SWMU 21-004(d) was an overflow line (CEARP identifier 3n) from an acid waste pumping 

station, structure TA-21-223, that carried waste from DP East to TA-21-257 at DP West for 

treatment. It ran north from the pump station and discharged at a concrete bulkhead approxi

mately 15 ft north of the perimeter road (Fig. 15.8-1). This outfall would discharge in the event 

that the pumps failed. The discharged wastes generally consisted of diluted laboratory wastes 

and liquids from chilled water systems originating from operations at DP East. The wastes may 

have also been contaminated with tritium (Buchholz 1991), polonium and actinium (Merrill 1990), 

and mercury and 2391240pu (DOE 1989). Engineering drawings indicate that between 1968 and 

1979, a 14-ft extension line was added to the bulkhead to discharge effluents further downslope 

(LASL 1968a; LASL 1979). In 1979, two holding tanks were added approximately 50 ft 

downslope from the bulkhead to store overflow (LASL 1979). These tanks are discussed in Sec. 

14.3 as part of SWMU 21-004(d). Prior to 1979, the station would at times overflow to the canyon 

(LANL 1987). When the tanks were installed, the pipe was extended from the bulkhead into the 

tanks, which were erected roughly where effluent from the outfall would have gone. The area 

was extensive Iy rewo rked to co nstruct the pad for the tanks. 

Effluent discharging from the bulkhead, and later from the 14 ft extension, would have flowed 

approximately 75 ft northwest to a deep channel that also drains SWMU 21-024(h). This channel 

leads to a drainage ditch for the east-west road on the north side of the tanks. Effluent in the 

ditch is discharged northward through a CMP under the road and thence to DP Canyon. 

SWMU 21-024(h) (CEARP outfall3i) discharged sewage from TA-21-151 through septic tank TA-

2~-163 (abandoned in place in 1966) to the surface on the north rim of DP Mesa (Fig. 15.8-1). 

The septic tank is constructed of reinforced concrete with dimensions of 6 ft by 14 ft by 5-ft deep. 

Six-in. VCP lines carry eHluent from TA-21-151 to the septic tank and then to the outfall. 
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Fig.15.8-1 Locatio, of SWMUs 21-004(d) and 21-024(h). (LASL 1958d, 1976a) 

An engineering drawing bears the notation "field check could not locate end of pipe" (LASL 

1958d). And no surface expression of the pipe can be found at present. A CEARP marker was 

placed in the channei mentioned above, at the location LASL investigators felt was the most likely 

site of the outfall. Th:s marker should be considered as only an approximate location. 

• 

• 
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15.8.1.2. Existing Information 

All existing contaminant information for these outfalls was obtained from samples gathered in 

October 1988 as part of the ER Program reconnaissance sampling (DOE 1989a). The soil 

samples were analyzed according to EPA Contract Laboratory Program (CLP) Statement of Work 

Protocols for Target Compound List volatile organic compounds, semivolatile organic com· 

pounds, pesticides/PCBs, and Target Analy1e List metals. They were also analyzed for 241Am, 

137Cs, 238pu, 239J240pu, 226Ra, 90Sr, 232Th, 234U, 235U, 238U, and tritium by the standard 

procedures of a commercial laboratory. The analy1ical resuHs are presented in Table 15.8·1. 

SWMU 21-004(d). A sample was taken from beneath the pipe extending from the bulkhead, 

approximately 2 ft downslope of the bulkhead. Comparing the results with the background data 

presented in Sec. 4.2.4 indicates above-background levels of mercury, 2391240pu, and tritium. 

Also, oil and grease by gravimetric analyses were found in concentrations above the detection 

lim~, 

SWMU 21·024(h) had a grab sample taken at the junction of two channels leading away from the 

CEARP marker. The results show above-background level readings of 241 Am, tritium, and 

239/240pu, as well as oil and grease in concentrations above the detection limit. 

15.8.1.3. Source Term 

SWMU 21-004{d). This SWMU is associated w~h waste at DP East because the pipeline reo 

placed the outfall. Therefore, the source term for this SWMU includes 227 Ac and organic and 

incrganic laboratory chemicals, as well as the contaminants identified in the sample described 

above. 

SWMU 21·024(h) may be contaminated w~h tritium because of the fusion fuel research con· 

ducted at DP East, in addition to the contaminants identified in the sample described above. 

15.8.2. Objectives and Data Needs 

The objective of this investigation is to confirm the absence of contamination at SWMUs 21-

004(d) and 21-024(b), The specific data required to assess contamination at SWMUs 21·004(d) 

and 21-024(h) include the following: 

Page 15-96 

1, Determine the iocation of the septic tank TA·21-163. The location of this tank 
is unclear and has not been previously located. 
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• TABLE 15.8-1 
1988 OUTFALL RECONNAISSANCE SAMPLING RESULTS FOR SWMUS 21-004(d) and 21-

024(h) 

UPPER LIMITe 
DETECTION OF BACKGROUND 

OUTFALL CONSTITUENT CONCENTRATION UNITS LIMIT X + 2s 

Melals 
SWMU 21-004(d) ALUMINUM, TOTAL 7790 MG/KG 31 65,000 

BARIUM, TOTAL 95.5 MG/KG 31 850 
CALCIUM, TOTAL 2760 MG/KG 777 
CHROMIUM, TOTAL 6.1 MG/KG 2.0 75 
COPPER, TOTAL 7.0 MG/KG 4.0 19 
IRON, TOTAL 7330 MG/KG 16 26,600 
LEAD, TOTAL 13.1 MG/KG 10 54 
MAGNESIUM, TOTAL 1400 MG/KG 777 4,700 
MANGANESE, TOTAL 246 MG/KG 2.0 770 
MERCURY, TOTAL 0.17 MG/KG 0 0.03 
NICKEL, TOTAL 6.6 MG/KG 6.0 18.5 
OIL & GREASE BY • GRAVIMETRIC 596 MG/KG 54 _b 

POTASSIUM, TOTAL 1200 MGlKG 777 
SILVER, TOTAL 2.1 MG/KG 2.0 
VANADIUM, TOTAL 14.2 MG/KG 8.0 
ZINC, TOTAL 35.1 MGlKG 4.0 78 

Radionuclid!i!~ 

CESIUM-137 0.3 PCI/G 0.1 0.44 
PLUTONIUM-239 3.5 PCI/G 0.3 0.025 
RADIUM-226 1.3 PCI/G 0.2 2.5 
THORIUM-232 0.9 PCI/G 0.3 1.8 
TRITIUM 260 PCIIML 10 0.0072 
URANIUM-234 1.4 PCI/G 0.2 
URANIUM-238 0.7 PCIIG 0.2 1.7 

Metals 
SWMU 21-024 (h) ALUMINUM, TOTAL 2230 MG/KG 35 65,000 

CHROMIUM, TOTAL 2.4 MG/KG 2.0 7.5 
IRON, TOTAL 3170 MG/KG 18 26,600 
LEAD, TOTAL 8.5 MG/KG 6.0 54 
MANGANESE, TOTAL 194 MG/KG 4.0 770 
OIL & GREASE BY 

GRAVIMETRIC 272 MG/KG 53 _b 

ZINC, TOTAL 26.8 MG/KG 4.0 78 

• 
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UPPER LIMITe 
DETECTION OF BACKGROUND 

OUTFALL CONSTITUENT CONCENTRATION UNITS LIMIT X + 2s 

Radionuclides 
AMERICIUM 0.2 PCI/G 0.1 
PLUTONIUM-239 1.5 PCI/G 0.2 0.025 
RADIUM-226 1.0 PCI/G 0.1 2.5 
STRONTIUM-90 0.6 PCI/G 0.3 0.88 
THORIUM·232 0.6 PCI/G 0.2 1.8 
TRITIUM 7.0 PCI/ML 2.0 0.0072 
URANIUM-234 0.5 PCIIG 0.1 
URANIUM-238 0.3 PCI/G 0.1 1.7 

a The upper limit of backgroL;r.d was defined by Purtymun et al. (1987) as X + 2s as used in Table 4.2-XIlI. 
For a consistent basis of ccmparison, the upper limit of background given here for metals is X + 2s as 
calculated frem the data given in Table 4.2-XV. 
b Background assumed to be zero. 

2. Identify the contaminants present using Level 11 and III analyses at the 
SWMU 21-004(d) outfall area, the SWMU 21-024(h) septic tank and outfall, 
and the area where both systems commingle. 

3. If contaminants are identified, determine the lateral and vertical extent of 
contaminant migration by additional surface and near-surface sampling and 
Level 1I111V analysis. 

15.8.3. Sampllngllnvestigation Rationale 

Before sampling begins, the location of TA-21-163 will be marked by surveying from old engineer

ing drawings. The location of the end of the outfall line cannot be determined in this way because 

its location on the engineering drawings has been marked as unknown. 

Appropriate soil sampling locations for both SWMUs and the commingling area will be determined 

using Strategy A. If Strategy A does not identify radioactively contaminated areas for sampling, 

Strategy B will be employed at SWMU 21-004(d), and Strategy C will. be used at SWMU 21-

024(h) and in the commingling area (for explanation of these strategies see Sec. 15.1.4). 

The area of septic tank will be sampled by borehole coring to identify subsurface contamination 

resulting from leaks or overflows. Surface soil samples collected as part of aU-wide character

ization (see Chapter 12) will allow assessment of local contaminant levels unrelated to releases 

from outfalls. 
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15.8.4. Sampling Plan 

SWMU 21-004(d) will have a field radiological survey (see method in Sec. 11.4.2.1) performed in 

an area approximately 20-ft wide between the bulkhead and the roadside ditch to the north where 

the effluent commingles with SWMU 21-024(h) (Fig. 15.8-2). 

Near-surface soil samples (see Sec. 11.5.2.4 for method) will be taken at six locations in the 

drainage between the bulkhead and the point where it merges with the main channel. If a definite 

drainage path can be established by the radiation surveys, Strategy A will be used to select 

sampling locations. Otherwise, Strategy B will be used with one three-location group placed 

below the opening of the concrete bulkhead and a second group placed halfway between the 

bulkhead and the roadside ditch. Each near-surface soil sampling location will be sampled to a 

depth of 18 in. (three 6-in. intervals), resuijing in a total of 18 samples by either strategy. 

Screening and analyses to be performed on the 18 samples gathered in this plan are presented 

in Table 15.8-11. 

SWMU 21-024(h). A field radiological survey will be performed in the channel from the septic 

tank to the roadside ditch to the north. 

Near-surface soil samples (for method see Sec. 11.5.2.4) will be taken from three locations: two 

in the channel and one at the commingling area in the roadside ditch. Each location will be 

sampled to a total depth of 18 in. (three 6-in. intervals), giving nine samples. If areas of radioac

tive contamination are detected, Strategy A will be used to select sampling locations. Otherwise, 

Strategy C sampling locations will be: a large pooling area 30 ft upstream (south) of the CEARP 

marker, a pooling area around the CEARP marker, and 40 ft north of the CEARP marker in the 

roadside ditch. 

'The borehole at the septic tank will be located on the south (influent) side and drilled to a nominal 

depth of 20 ft (see Sec. 11.5.3.2 for method), resuijing in four samples (5-ft core intervals). it will 

be necessary to remove soil from the upper portion of the septic tank in order to provide positive 

identification of the drilling location (Fig. 15.8-2). 

Screening and analyses to be performed on the 13 samples gathered in this plan are presented 

in Table 15.8-11. 

• 

• 
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Fig.15.8-2 SWMU 21-004(d) and SWMU 21-024(h) sUlvey and sampling locations. 
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15.9. Special Cases 

15.9.1. Site Description 

15.9.1.1. Site History 

SWMU 21-006(b) (CEARP identifier 3u) originates in TA-21-2 as a 3-in. acid drain line. It passes 

southward through sump (settling tank, acid pit) TA-21-118 and thence to Los Alamos Canyon 

(Fig. 15.9-1). A 2-in. steel vapor line extends southward from the sump over the canyon rim and 

partially down the cliff face. It ends approximately 8 ft above the land surface on the bench 

below. 

This sump and outfall system was built to receive ether waste from the ethyl ether extraction 

process, which was part of the original design of the TA-21 plutonium purification process (LASL 

1969). The sump is being investigated in Sec 17.2 as part of SWMU 21-006(b). 

SWMU 21-024(f) (CEARP identifier 3k) discharged sewage from TA-21-45 (the safety training 

building} through septic tank 124 (abandoned in place in 1966) to the surface on the north rim of 

DP Mesa (Fig. '15.9-2). The septic tank is a 1000-gal. steel tank with 4-in.-diameter VCP lines 

serving it. 

Currently, there is no surface expression of the septic tank. A 4-in. VCP outfalls into a shallow pit 

with dimensions approximately 3 ft by 3 ft by 2-ft deep. This pit may have held all discharges 

when the septic tank was in operation because it shows no signs of effluent ever flowing out of it. 

There is a broad, moderate slope to the north edge of the mesa, then a steep slope to the bottom 

of DP Canyon. 

15.9.1.2. Existing Information 

Ail existing contaminant information for these outfalls was obtained from samples gathered in 

October 1988 as part of the ER Program reconnaissance sampling (DOE 1989a). The soil 

samples were analyzed according to EPA Contract Laboratory Program (CLP) Statement of Work 

Protocols for Target Compound List volatile organic compounds, semivolatile organic com

pounds, pesticides/PCBs, and Target Analyte List metals. They were also analyzed for 241Am, 

137Cs, 238Pu, 2391240pu, 226Ra, 90Sr, 232Th, 234U, 235U, 238U, and tritium by the standard 

procedures of a commercial laboratory. Analytical results are presented in Table 15.9-1. 
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Fig. 15.9-1 Location of SWMU 21-006(b) as it appeared on the south side of Building 2 in 1961. 
(LASL 1961) 
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Fig.15.9-2 Location of SWMU 21-024{k), sampling points, and radiological survey area. (LASL 
1958a) 
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TABLE 15.9-L 
1988 OUTFALL RECONNAISSANCE SAMPLING RESULTS FOR SWMUS 21-006(b) and 21-

024(f) 

UPPER LlMITC 
DETECTION OF BACKGROUND 

OUTFALL CONSTITUENT CONCENTRATION UNITS LIMIT x +25 

Metals 
SWMU 21·C06(b) ALUMINUM, TOTAL 3990 MG/KG 37 65,000 

BARIUM, TOTAL 48.8 MG/KG 37 850 
CALCIUM, TOTAL 1340 MGlKG 932 
CHROMIUM, TOTAL 6.2 MGlKG 2.0 75 
COPPER, TOTAL 7.1 MG/KG 6.0 19 
IRON, TOTAL 3560 MG/KG 19 26,600 
LEAD,TOTAL 191 MG/KG 93 54 
MANGANESE, TOTAL 137 MGlKG 4.0 770 
NICKEL, TOTAL 9.1 MG/KG 8.0 18.5 
ZINC, TOTAL 44.8 MG/KG 4.0 78 

Radionuclides 
CESIUM-137 1.5 PCI/G 0.2 0.44 
PLUTONIUM-239 1.3 PCI/G 0.3 0.025 
RADIUM-226 1.2 PCI/G 6.2 2.5 
THORIUM·232 1.0 PCI/G 0.2 1.8 
TRITIUM 31 PCIIML 3.0 0.0072 
URANIUM-234 1.8 PCI/G 0.3 
URANIUM·238 1.0 PCI/G 0.2 1.7 

Volatile Organics 
TOLUENE 9.9 UGlKG 6 _b 

Metals 
SWMU 21-024 (1) ALUMINUM, TOTAL 9750 MG/KG 37 65,000 

ARSENIC 2.2 MG/KG 2.0 7.1 
BARIUM, TOTAL 131 MGlKG 37 850 
CALCIUM, TOTAL 2130 MGlKG 914 
CHROMIUM, TOTAL 8.9 MG/KG 2.0 75 
COPPER, TOTAL 9.0 MG/KG 6.0 19 
IRON, TOTAL 9920 MG/KG 18 26,600 
LEAD, TOTAL 34.5 MG/KG 10 54 
MAGNESIUM, TOTAL 2150 MG/KG 914 4,700 
MERCURY, TOTAL 0.22 MGlKG 0 0.03 
NICKEL. TOTAL 12.4 MG/KG 8.0 18.5 
OIL & GREASE BY 

GRAVIMETRIC 257 MGlKG 56 _b 

POTASSIUM, TOTAL 1330 MG/KG 914 
VANADIUM, TOTAL 23.5 MG/KG 10 
ZINC, TOTAL 44.2 MG/KG 4.0 78 
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UPPER LIMITe 
DETECTION OF BACKGROUND 

OUTFALL CONSTITUENT CONCENTRATION UNITS LIMIT X +2s 

Radionuclides 
CESIUM-137 1.0 PCltG 0.1 0.44 
PLUTON IUM-239 1.6 PCI/G 0.2 0.025 
RADIUM-226 1.8 PCltG 0.2 2.5 
THORIUM-232 1.0 PCIIG 0.2 1.8 
TRITIUM 15 PCIIML 2.0 0.0072 
URANIUM-234 1.7 PCI/G 0.4 
URANIUM-238 1.3 PCI/G 0.3 1.7 

aThe upper limit of background was defined by Purtymun et al. (1987) as X + 2s as used in Table 4.2-XIII. 
For a ccnsistent basis cf ccmparison. the upper limit of background given here for metals is X + 2s as 
calculated from the data given in Table 4.2-XV. 
D8ackground assumed to be zero. 

SWMU 21-006(b} was sampled on the bench immediately below the outfall (DOE 1989a) (Table 

15.9-1). Comparison of these results with background level data given in Sec. 4.2.4 indicates 

above background levels of lead, 137Cs, 239/240pu, and tritium. Toluene was found in concen

trations above the detection limit. 

SWMU 21-024(f}. A sample was taken from the center of the pit, 4 n 6 in. north of the CEARP 

marker (DOE 1989a) (Table 15.9-1). The results indicate that mercury, 137Cs, 239/240pu, and 

tritium are present in concentrations above background level, as well as oil and grease in concen

trations greater than the detection limit 

15.9.1.3. Source Term 

SWMU 21-006(b} will likely contain organics, both volatile and semivolatile, in addition to the 

contaminants identified in the previous sampling above. because it was originally built to receive 

ether waste. 

SWMU 21-024(f). No evidence is available to support the selection of contaminants for the 

source term other than those indicated above. 
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15.9.2. Objectives and Data Needs 

The objective of this investigation is to confirm the presence and determine the extent of contami

nation of SWMUs 21-006(b) and 21-024(f). The specific data required to assess contamination at 

SWMUs 21-006(b) and 21-01-24(f) include the following: 

1. Identify the contaminants present using Level II and Level III data. This area 
below the vapor line at SWMU 21-006(b) may contain lead, radionuclides, 
and organic constituents. The pit as well as subsurface soils beneath septic 
tank 124 area [SWMU 21-024(f)], may contain metals, radionuclides, and 
organic constituents. 

2. If contaminants are identified, determine the lateral and vertical extent of 
contaminant migration by additional surface and near-surface sampling and 
Level III/IV analyses. 

15.9.3. Sampling/Investigation Rationale 

SWMU 21-006(b) will be investigated by soil sampling on the bench beneath the outfall of the 

vapor line. Surface soil samples collected as part of OU-wide characterization (see Chapter 12) 

will allow assessment of local contaminant levels unrelated to releases from outfalls. 
. . 

SWMU 21-024(1). The location of septic tank TA-21-124 will be marked by surveying from old 

engineering drawings. A borehole will be drilled adjacent to the tank to determine if it has leaked 

contaminants into the subsurface soil. A shallow borehole will be placed in the pit at the outfall 

from tank T A-21-124 to determine if contaminants are present in subsurface soils. The area 

around the pit will be surveyed for radioactive contamination and sampled to identify contami

nants in any drainage path leading from the pit. This approach will provide sufficient information 

on contaminant presence and depth to use as design criteria for CMS planning for septic tank 

removal. 

15.9.4. Sampling Plan 

SWMU 21-006(b). Field radiological surveys (for method see Sec. 11.4.1.2) will be performed in 

a 20-ft-wide area, starting directly below the vapor line and running to the edge ofthe bench (Fig. 

15.9-1). 

If Strategy A (see Sec. 15.1.4) identifies radioactively contaminated areas, six surface soil 

samples will be biased to those locations (for method see Sec. 11.5.2.1). Otherwise, Strategy B 

will be used, with one three-sample group of surface soil samples taken from directly below the 
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end of the vapor line, and a second group taken in a small channel near the southern edge of the 

bench. 

Table 15.9-11 lists the screening and analyses to be performed on the six samples collected. 

SWMU 21-024(f). Field radiological surveys will be performed throughout a 50-ft radius centered 

on the outfall pit (see Fig. 15.9-2). If a pattern of radioactive contamina·tion is found that indicates 

a drainage channel, Strategy A will be used, and near-surface soil samples (for method see Sec. 

11.5.2.4) will be collected at three sampling locations. If a flow pattem is not found, the three 

near-surface soil sampling locations will be on the east, north, and west sides of the outfall pit at a 

distance of 10ft from the center (Fig. 15.9-2). In either case, each near-surface sampling loca

tion will be sampled to an 18-in. depth (three 6-in. intervals), resulting in a total of nine samples. 

At the outfall pit, a shallow borehole (for method see Sec. 11.5.3.1) will be drilled to a nominal 

depth of 10 feet, resulting in six samples (2.5-ft core interval). 

At the septic tank. a vertical borehole (see method in Sec. 11.5.3.2.) will be drilled to a nominal 

depth of 20 ft en the SOu1h (inlet) side, resulting in four samples (5-ft core intervals). 

Table 15.9-11 lists the screening and analyses 10 be performed on the 19 samples to be collected. 

15 
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15.10. NPDES Discharge Systems 

15.10.1. Site Description 

There are five outfalls in this section. All are NPDES discharge systems, which have not been 

assigned a SWMU number. The reason for sampling these outfalls, even though they are 

permitted discharges, is that prior to being permitted, they may have discharged contaminants. 

The majority of them have not been sampled before. 

15.10.1.1. Site History 

EPA 02A129 (CEARP identifier 3ag) discharges from the steam plant, TA-21-357. It exits 

southward from the building and discharges onto DP Mesa (Fig. 15.10-1). A channel carries the 

effluent over the south rim of DP t.Aesa and into Los Alamos Canyon. According to the NPDES 

description (EPA 1987), it discharges boiler blowdown. 

EPA 03A035 (CEARP identifier 3t) exits southward from a cooling tower in TA-21-210, the 

plutonium research support building. It discharges treated cooling water (EPA 1987) approxi

mately 4 ft inside the security fence (Fig. 15.10-1). The outfall consists of an 8-in. CMP located in 

a bank above the interior perimeter road and flowing a small quantity of water (less that 1 gal. per 

minute). 

Water from the outfall ponds and flows to a storm drain and then south toward the rim of DP 

Mesa, seeping into the ground before reaching the mesa edge. The area surrounding the outfall 

is a steep slope to the mesa rim, approximately 75-ft distant. 

EPA 03A036 (CEARP out1aI13s) discharges to the north from cooling tower TA-21-220. The 

discharge point is at the security fence in a heavily vegetated channel leading down to the north 

perimeter road (Fig. 15.10-1). The effluent passes through a culvert into DP Canyon. A Labora

tory report (LANL 1989b) indicates that the cooling tower may have been replaced by Building 

151. However, an actively flowing outfall exists at the site, appearing to originate at TA-21-220. 

The discharge is treated cooling water (EPA 1987). 

EPA 03A037 (CEARP identifiers 3b and 3v) runs south from the corridor (TA-21-314) between 

Buildings TA-21-3 and TA·21-4. It discharges from the bank above the interior perimeter road, 

inside the south security fence (Fig·. 15.10-1). Effluent from the outfall pools on the north side of 

the road and flows through a culvert to the south rim of DP Mesa and over the cliff onto the bench 

above Los Alamos Canyon. 
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EPA 04A142 consists of noncontact cooling water from TA-21-149. the corridor between Build

ings TA-21-5 and TA-21-150. The outfall consists of an 8-in. CMP discharging to the south edge 

of OP Mesa with effluent running over the cliff onto the bench above Los Alamos Canyon. 

15.10.1.2. Existing Information 

EPA 02A 129 is the only outfall in this section to have previous soil sampling performed. It was 

sampled as part of the 1988 reconnaissance sampling (OOE 1989a). A grab sample was taken 

from a precipitate-stained pool below the canyon rim. Results of analyses are shown in Table 

15.10-1. Comparing these results to Sec. 4.2.4 indicates above background levels of 239/240pu. 

tritium, and 235U. 

15.10.1.3. Source Term 

EPA 02A129 may be contaminated with fuel oil from the boiler and common boiler blowdown 

constituents. such as sulfite and copper salts in addition to the plutonium. tritium. and uranium 

previously identified. 

EPA 03A035 could potentially be contaminated with plutonium, uranium, various metals, and 

organic and inorganic lab chemicals because it is associated with the plutonium research support 

building. 

EPA 03A036. No information is available to support the selection of a source term. 

EPA 03A037 has a potential source term. which includes plutonium, uranium, mercury, lead. and 

organic solvents because it is connected to a corridor that is associated with plutonium process

ing. 

EPA 04A142 may potentially be contaminated with plutonium, uranium. mercury, lead, and 

organics because it is connected to a structure that is associated with plutonium processing. 

15.10.2. Objectives and Data Needs 

The objective of this investigation is to confirm the absence of contaminants from previOUS 

discharges at NPOES discharge systems, The specific data required to assess contamination at 

the NPOES discharge systems include the following: 

Page 15-114 

1. Identify the contaminants present using Levell! and III data for the NPOeS 
discharge system sites. Only EPA 02A129 indicates radio nuclide contamina
tion. 
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OUTFALL 

EPA 02A129 

TABLE 15.10-1 
1988 OUTFALL RECONNAISSANCE SAMPLING RESULTS FOR 

NPDES OUTFALL EPA 02A129 

UPPER LIMITe 
DETECTION OF BACKGROUND 

CONSTITUENT CONCENTRATION UNITS LIMIT X + 2s 

Metals 
ALUMINUM, TOTAL 1530 MG/KG 43 65,000 
IRON, TOTAL 1520 MGlKG 22 26,000 
LEAD, TOTAL 11.6 MG/KG 10 54 
MANGANESE, TOTAL 89.2 MG/KG 4.0 770. 
NICKEL, TOTAL 14.0 MG/KG 10 18.5 
OIL & GREASE BY 
GRAVIMETRIC 82.1 MG/KG 55 _b 

SODIUM, TOTAL 1600 MG/KG 1070 
ZINC, TOTAL 39.6 MGlKG 4.0 78 

Radionuclides 
CESIUM-137 - 0.4 PCIIG 0.1 0.44 
PLUTONIUM-239 0.2 PCI/G 0.1 0.025 
RADIUM-226 1.6 PCIIG 0.2 2.5 
STRONTIUM-90 0.2 PCI/G 0.1 0.88 
THORIUM-232 1.5 PCI/G 0.2 1.8 
TRITIUM 8 PCIIML 3.0 0.0072 
URANIUM-234 1.0 PCIIG 0.2 
URANIUM-238 1.0 PCI/G 0.2 1.7 

aThe upper-limit of background was defined by Purtymun et al. (1987) as x + 2s as used in Table 4.2 -XIII. 
For a consistent basis of comparison, the upper limit of background given here for metals is x + 2s as 
calculated from the data given in Table 4.2-XV. 
bBaakground assumed to be zero. 
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2. If contaminants are identified, determine the lateral and vertical extent of 
contaminant migration by additional surface and near-surface sampling and 
Levellll/lVanalyses. 

15.10.3. Sampling/Investigation Rationale 

Field radiological surveys will be performed at each outfall. If these surveys detect contaminants 

in the channel. Strategy A will be used to determine biased soil sampling locations. Otherwise. 

Strategy C will be used to sample the channels. For a complete description of these strategies, 

see Sec. 15.1.4. Surface soil samples collected as part of OU-wide characterization (see Chap

ter 12) will allow assessment of local contaminant levels unrelated to releases from outfalls. 

15.10.4. Sampling Plan 

Field radiological surveys will be performed according to the method in Sec. 11.4.1.2. Table 

15.10-11 lists the analytical procedures to be performed at each of the outfalls. 

EPA 02A129 will be surveyed for radioactivity in an area 10-11 wide, along the channel, between 

the outfall and the mesa edge. 

Near-surface soil samples will be taken from two locations according to Strategy A, if possible 

(see Sec. 11.5.2.4 for method). Otherwise, Strategy C will be used, with one location at the pool 

under the outfall mouth and the second 15 ft south of the security fence in the effluent channel. 

The near-surface soil samples will be taken to an 18-in. depth (three 6-in. intervals), resulting in 

six samples by either strategy. 

EPA 03A035 will be surveyed for radioactivity along the effluent channel between the outfall and 

the mesa edge. 

Near-surface sampling will be performed to a depth.of 18 in. (three 6-in. intervals) at two locations 

for a total of six samples (see Sec. 11.5.2.4 for method). Strategy A will be used if the field 

radiological survey identifies contaminated areas. Under Strategy C, sampling locations will be at 

the outfall mouth and at a pool 6 ft south of the security fence. 

EPA 03A036 will be surveyed for radioactivity along the channel. Sampling location will be 

selected based on Strategy A if possible, although the generally wet conditions in this channel will 

reduce the effectiveness of these surveys. Otherwise, Strategy C will·be used to obtain near

surface samples from two locations (for method see Sec. 11.5.2.4). A depth of 18 in. will be 

sampled at each location (three 6-in. intervals). resulting in a total of six samples. Under Strategy 
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C, the first sample location will be at the outlall mouth and the second will be at the culvert 

entrance on the south side of the perimeter road. 

EPA 03A037. A field radiological survey will be conducted in an area 10-ft wide along the 

channel between the outfall and the mesa edge. 

Using Strategy A, near-surface samples will be taken at two locations selected on the basis of 

radioactive contamination (for method see Sec. 11.5.2.4). A depth of 18 in. will be sampled at 

each location (three 6-in. intervals), giving a total of six samples. If Strategy A cannot be used, 

these samples will be taken from the pool at the outfall mouth and at the small pooling area near 

the mesa edge, according to Strategy C. 

EPA 04A142 will be surveyed for radioactivity at the outfall and on the bench directly below the 

outfall. 

Eighteen-inch deep near-surface soil sampling will be performed at two locations, producing six 

samples (see Sec. 11.5.2.4 for method). Strategy A will be used, if possible. If Strategy C is 

• 

used, the first location will be from below the outfall mouth, and the second will be on the bench • 

directly below the outfall. 

• 
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16.1 INTRODUCTION 

This chapter addresses the five material disposal areas at TA-21 (MDAs A, B, T, U, and V) and 

associated structures (see Fig. 16.1-1). In this chapter, tables and figures are located at the end 

of each section. Initially, these MDAs were used for disposal of solid and liquid wastes gener

ated from plutonium-processing operations at DP West and initiator production at DP East (see 

Table 3.2-1). Later, the nature of waste disposal activities at certain MDAs, such as MDAs T and 

A, changed dramatically, as detailed in Table 16.1-1. For example, early waste disposal at MDA 

A was of plutonium-processing liquid wastes in below-ground tanks; however, in the late 1960s, a 

pit at MDA A was used for solid waste disposal of radioactively contaminated building D&D 

waste. 

Two treatment plants used to treat effluent prior to its release to MDA T, Buildings 35 and 257, 

are addressed in conjunction with MDA T. They are included with MDA T because of their 

proximity and their eHect on waste disposal at MDA T. Table 16.1-11 briefly describes the regu

lated units addressed in this chapter. 

Also in this chapter, a detailed surface and subsurface field sampling plan is described for each 

MDA. This introduction summarizes the rationale guiding the development of the sampling plans 

and describes the sampling approaches for surface, geomorphic, and subsurface sampling. 

Sampling to be repeated for each MDA is described in this section and not repeated in the 

sampling plan for each MDA. 

Potential migration pathways at TA-21 SWMUs are discussed in Chapter 5. Surface and subsur

face soil are the contaminated media for all of the MDAs. The identified potential contaminant 

migration pathway for all of the MDAs include infiltration, vapor phase movement, and erosive 

exposure of waste. Exposure routes and potential receptors for each environmental transport 

pathway are identified in Chapter 6. 

The criteria for potential response actions at TA-21 SWMUs are discussed in Chapter 10. Pre

liminary remedial alternatives that are identified for all of the MDAs include monitoring, capping

in-place, treatment, removal and disposal, and removal and treatment. 

The strategy for the field investigations at the MDAs is summarized in flow charts and tables. 

Figure 16.1-2 presents a summary of the-field investigations for the solid waste MDAs (A and B), 

and Fig. 16.1-3 presents a summary of the field investigations for the liquid waste MDAs (MDA T, 

U, and V). Field measurements and laboratory analyses for each MDA are summarized in Tables 

TA-21 Operable Unit RFI Work Plan for ER May 1991 Page 16-1 



Chapter 16 .Material Disposal Areas Description & Sampling Plan 

16.1-111 through 16.1-VI. Methods for field measurements and laboratory analyses are presented 

in Chapter 11. Table 16.1-VII summarizes the geohydrological analyses for Chapter 16 and 

Table 16.1-VIII summarizes all investigation types by borehole sampling interval. 

16.1.1 Sampling Rationale 

Because one of the primary potential remedial alternatives to be evaluated for all M DAs is 

passive remediation through in situ stabilization with capping-in-place, the emphasis of all MDA 

characterization is on whether and how waste is migrating and not on source term definition. 

However, source term characterization will occur for those M DAs that received liquid waste 

because contaminant transport has been demonstrated at these sites. 

Both because the major activity at most MDAs occurred in the 1940s (see Table 16.1-1) and 

because previous surface and subsurface studies have been conducted at most MDAs, we can 

confirm previous findings and evaluate the migration that has occurred over time to the present. 

For example, MDA B has not been used since 1952; therefore, we can evaluate if any waste has 

migrated beyond the site in the past 40 years. We can place boreholes near boreholes drilled in 

1966 to evaluate migration away from M DA B, to find out whether results have changed in time. 

At MDA T, by placing boreholes near the 30-m boreholes that were drilled into absorption beds in 

1978, we can evaluate if any migration has occurred in the past 13 years. 

Because most MDAs were stabilized and capped in the mid-1980s, comparison of contamination 

data from past surveys with current data may show if migration of contaminants via surface run

off is taking place. 

16.1.2 Surface and Subsurface Sampling Objectives 

The primary objective for surface and subsurface characterization for all five MDAs is to deter

mine if contaminants are migrating from the MDAs. The resulting data needs are described for 

each SWMU later in this chapter. Transport mechanisms and pathways for migration include 

surface erosion and lateral and vertical subsurface migration. The characterization objective 

yields the following sampling objectives: 

Page 16-2 

1. Detect and identify contaminants. 

2. Determine the vertical and lateral distribution of contaminants. 

3. Identify potential contaminant transport pathways on the surface and in the 
upper part of the vadose zone. 
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4. Identify the lithologic, chemical, and mineralogic properties of rock that may 
affect contaminant migration. 

5. Determine the geologic stability of each MDA, particularly with respect to 
erosion. 

6. Collect geologic and hydrologic data to support transport model calculations. 

16.1.3. Surface Sampling Approach 

M DA surface sampling will be evaluated in conjunction with two aU-wide investigations, surface 

sampling on a 40- by 40-m grid, and erosional drainage channel evaluation. Both are discussed 

in Chapter 12. MDA surface sampling results will also be evaluated in the context of MDA

specific erosion-feature sampling discussed in Sec. 16.1.4. 

Sequential surface sampling plans will be used in conjunction with spatial prediction techniques 

such as kriging to achieve surface sampling goals of 

detecting and identifying contaminants; 

determining the lateral distribution of contaminants; and 

identifying potential contaminant transport pathways on the surface. 

Sequential sampling involves selecting two or more samples in stages. The results of measure

ments on the initial investigation sample are used to guide the selection of the second-stage 

sample. The rationale and advantages of sequential sampling are discussed in Appendix H of 

the IWP. 

Because spatial prediction surfaces such as kriging surfaces will be used for characterization of 

the MDAs, the goals of the initial investigation samples are to collect data for 

• constructing a model relating the observed outcome variables to the out
comes for unobserved units; 

• predicting the unobserved units using the model; and 

• estimating the prediction errors for these units. 

In general, the model will consist of a trend component and a correlation component. The usual 

method for using this model for prediction is called best linear unbiased prediction (BLUP), but in 

much of the geostatistical literature this methOd is called "kriging." 
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If preliminary predictions and/or prediction uncertainties are deemed inadequate for the site 

characterization, then a second-stage sample will be taken. Adequacy will be based on the level 

of uncertainty acceptable for adequately characterizing migration (including transport parameters 

and their uncertainty) and erosion patterns, making comparisons to action levels, or evaluating 

impacts such as human heaijh risks (see Chapter 11). 

The number and locations of additional samples to be taken will depend on the resuijs of the 

initial investigation sample predictions. For example, if it is apparent that some areas of the site 

will require remediation, the subsequent investigation(s) can be devoted to confinning low predic

tions, so that unnecessary remediation can be avoided with sufficient confidence for the risk 

assessment. On the other hand, if the bulk of the site appears to be in satisfactory condition, the 

subsequent investigation may be devoted largely to more detailed characterization of apparent 

"hot spots" to determine precisely the extent of remediation required. Another possibility is that in 

the subsequent investigation, it will only be necessary to take a systematic "infill" sample to 

reduce prediction errors. 

Developing appropriate spatial prediction surfaces requires understanding the nonsampling 

component of variability (measurement error), as well as the naturally occurring local variability. 

This requirement motivates split and replicate sampling. Split samples are duplicates, two or 

more samples taken from the same sampling point. These split samples allow estimation of 

measurement error. Replicate samples are taken at Closely spaced pOints and permit estimation 

of local variability thus providing better estimation of the spatial correlation needed for the predic

tion model. 

The initial investigation samples for all MDAs will consist of grid samples augmented with off-grid 

samples to allow an estimate of spatial variability and radiation surveys between grid points. The 

surface sampling will be conducted inside and outside the fence at each MDA to the mesa edge. 

The objective of sampling inside the MDA fence is to evaluate the effectiveness of past MDA 

capping efforts and to confirm the absence of surface contamination at the present time. The 

sampling outside ttie MDA fence will identify the presence of contaminants which may be subject 

to continuing dispersal. The 9bjective of radioactive screening using Level 1111 instruments within 

the gridded area is to identify any areas of elevated radioactivity between grid points. Additional 

samples will be taken to characterize any such areas detected. 

MDAs A, S, and V were sampled in October 1990. Samples were taken on 10-m grids with 

replicates 3 m apart inside the fence of each M DA. These data will be evaluated in combination 

with the general surface grid sampling data (Sec. 12.4) and with the sampling of sediment 
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deposition areas (Sec. 16.1.4). M DAs A and B will be sampled on 20- by 20-m grids outside the 

MDA fences. MDA V will not be sampled in the initial invesfigation. 

Because MDAs T and U have not been extensively surface-sampled recently, the initial investiga

tion samples for MDAs T and U consist of 20- by 20-m and 10- by 1 O-m grids. respectively, both 

inside the MDAs and outside the fence extending to DP canyon. The sample points outside the 

MDAs will be coordinated with the surface grid sampling plan (Sec. 12.4) and the sampling of 

sediment deposition areas (Sec. 16.1.4). Ten replicate samples will be taken at each MDA. 

16.1.3.1 Contaminant Analysis on Soli Samples 

Generally, all surface samples will be analyzed for the full suite of contaminants, except volatile 

organic compounds. The analytical laboratory analyses will include radionuclide, metals, and 

semivolatiles, as detailed in analytical tables in field sampling plans in later sections of this 

chapter. In any subsequent sampling, a reduced analytical suite may be used, based on the 

initial results. 

16.1.4. Detailed Drainage Sampling 

Geomorphic characterization of each MDA (following the Geomorphic Characterization SOP) will 

involve preparation of a 1 :500 scale map of surficial deposits and landforms extending from the 

site downslope into the adjacent canyon. The mapping will identify erosional features including 

rills, gullies, major drainage channels, sites of seepage erosion, rockfall, and landsliding. In 

conjunction with results of surface grid sampling inside and outside MDA fences to the edge of 

the mesa top, geomorphic mapping will be used both to evaluate the erosional stability of the 

ground surface in each MDA and to evaluate potential compromise to the integrity of each site by 

erosional and mass-wasting processes. The geomorphic studies described in this section are not 

repeated in the sampling plans for each MDA given later in this chapter. 

As a complement to the surface sampling in grids, more detailed sampling of sediment along 

drainage channels will be undertaken because the drainage channels are the most probable 

offsite transport pathway for contaminants. This topographically based surface sampling will 

follow identification of drainage channels and local sediment storage sites in the geomorphic 

characterization activities (Sec. 12.3.3) and MDA-specific geomorphic characterization described 

in the above paragraph. The initial investigation of this sampling will be along the primary drain

age channels on canyon walls on each side of DP Mesa and along minor channels directly 
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draining the MOAs. Subsequent sampling, if needed, will be focused on upslope branches of the 

channels in an attempt to identify the source and define the extent of contamination. 

Near-surface soil samples will be collected from the first 18 in. of sediment. At sites where the 

geomorphic characterization suggests significant recent deposition of sediment, additional 

samples may be collected at depth to determine if sediments with a higher level of contamination 

have been buried. The appropriate depth and number of samples needed to characterize sites of 

active sediment accumulation will be based on local site characteristics. 

It is assumed that five drainages will be sampled at each MOA, at three 6-in. depth increments for 

a total of 15 samples per MDA. These samples will be analyzed in an analytical laboratory for 

radio nuclides, semivolatiles, and metals as detailed in Table 16.1-IX. The drainage sample 

analyses are not repeated in the sampling plans for each MDA given later in this chapter. 

16.1.5 Subsurface Sampling Approach 

A staged drilling approach will be used to characterize subsurface contamination at the MDAs. 

The configuration and number of drill holes for the initial investigation differ significantly between 

solid waste MDAs (A and B) and liquid waste MDAs (T, U, and V) because of the different 

contaminant characteristics for these two types of sites. This section also describes borehole 

geophysics, geochemical parameter determination and mineralogic data that will be collected 

from boreholes at MDAs. 

16.1.5.1 Solid Waste MOAs 

The solid waste MDAs (A and B) are landfills where the nature of the solid waste is highly hetero

geneous and where the addition of liquid waste was minimal. Existing data suggest that contami

nant migration is not a significant problem at the solid waste MDAs because of the dry conditions 

in these landfills and because of the arid conditions of the site. Therefore, source term character

ization may not be necessary at these MOAs if drilling beside and beneath the site demonstrates 

that contaminants are not migrating from the landfill pits. If contaminants are not migrating, the 

most likely remedial action will be to cap the site and monitor for future releases. Based on these 

objectives, the initial phase of drilling at the solid waste MOAs is designed to systematically 

survey the site for the presence of contamination adjacent to and beneath the solid waste pits. 

Sample locations were chosen based on existing information. The sample locations were those 

locations determined to have the greatest probability of detecting a migration plume if such a 

plume exists. Hydrogeological data, including vertical fracture information, will also be collected 
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from these shallow angle holes. This information will be used in conjunction with computer 

transport models to determine the potential for preferential pathway transport. 

Chapter 16 

Subsequent investigations, including the need to collect source term information for the solid 

waste disposal beds, will be based on results from the initial investigation. For example, at solid 

waste areas, it initial drilling shows that waste has migrated away from the MDA, subsequent 

holes may be required for source term characterization and to determine the lateral and vertical 

extent of contaminant migration. Should such holes be necessary at MDA A, previous geophys

ics studies (Gerety et al. 1989) can guide borehole placement. However, as detailed in Sec. 

16.3, the number of pits and trenches at MDA B is uncertain. Therefore, a geophysical investiga

tion may be required prior to placement of any source term characterization boreholes. 

16.1.5.2 liquid Waste MDAs 

The approach for characterizing contaminants at the liquid waste MDAs T, U, and V is based on 

previous studies that indicate that contaminant transport occurred in the past at these three sites. 

Source term characterization is necessary for the transport modelling required for these sites. 

The initial investigation is limited to drilling source term characterization holes in the absorption 

beds. These drill holes are intended to fully penetrate the contaminant plume. Because they 

penetrate the zones of greatest contamination, these source term holes will be analyzed for a full 

analytical suite in an effort to identify contaminants of concern. Additionally, one hole at each 

liquid MDA (T,U, and V), will be extended 50 ft below the contamination plume. Samples from 

the additional 50 ft will document conditions below the contaminant plume and may allow a 

comparison to rock properties within the plume to determine it the passage of the plume has 

altered rock properties. 

A subsequent investigation will be required to define the extent of migration from each liquid 

MDA. The initial investigation results will be used to define the location and appropriate drilling 

angle for subsequent investigation core holes beneath each MDA. Evaluation of analytical results 

from the initial sampling may allow a reduced analytical suite to be used in subsequent holes. 

16.1.5.3 Borehole Drilling Method 

Drilling equipment used to characterize the MDAs may include both hollow-stem augers and 

rotary core drills (using HOllow-Stem Auger and Air Rotary Drilling SOPs). Core samples col

lected during the drilling operation will be used to detect contaminant migration away from 

absorption beds, disposal pits, and buried storage tanks. Continuous coring will provide samples 
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for characterizing contaminant plumes and for conductlng characterization of physical and 

chemical transport mechanisms. These holes will be dry-cored to minimize possible mobilization 

of contaminants by drilling fluids and to minimize disturbance of the natural saturation conditions 

in the tuff. The borehole depth stopping criteria (~ee Sec. 11.5.3) will be defined by the depth of 

contaminant plumes as determined by field laboratory sample analysis. As described in Sec. 

11.5.3, coring will continue for two 5-ft intervals once field laboratory measurements cease to 

detect contaminants. Drill core not used for analy1ical samples will be archived for the duration of 

the RFI. Holes will be completed and abandoned according to the drilling SOP. 

16.1.5.4 Borehole Lithologic Logging 

Logs describing lithologic changes with depth, stratigraphic contacts, alteration features, welding 

characteristics, color, and phenocryst and lithic contents will be prepared for all MDA drill holes. 

The lithologic log will include descriptions of fracture density, the occurrence of fracture-lining 

minerals, and the dip of fractures. Following the immediate removal of samples for volatile 

compounds, lithologic logs will be prepared and the drill core photographed in color before cores 

are sampled for remaining contaminant analysis. This will ensure that a complete lithologic 

description of the drill core is available for characterization of the site and for the permanent 

record of studies at T A-21. The geophysical and lithologic logging described in this section is not 

repeated in individual MDA sampling plans given later in this chapter. 

16.1.5.5 Liquid Waste MDA Hydrogeological Characterization and Geophysical Logging 

Boreholes 

In addition to the five general hydrogeologic characterization boreholes detailed in Sec. 12.5, one 

300-ft vertical borehole will be drilled at each liquid waste MDA (T,U, and V) for Similar character

ization. Investigations in each borehole will include hydrogeological and geochemical analyses, 

pore gas sampling, and geophysical logging using the methods detailed in Sec. 12.5.1. Tables 

detailing these investigations and the radiological and chemical analy1ical requirements for each 

borehole are given in Sec. 12.5.1. 

16.1.5.6 Soli Moisture Detennination 

Characterization of the vertical variation in moisture content is an important parameter for evalu

ating transport of contaminants. Other investigations at the Laboratory have determined that 

moisture content can vary greatly over a short vertical distance. Therefore, core samples for 
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Material Disposal Areas Description & Sampling Plan Chapter 16 

gravimetric moisture content determination will be collected at 5-ft intervals on all initial investiga

tion MDA boreholes. 

16.1.5.7 Geochemical and Mineralogic Characterization of Core Samples 

For all MDA initial investigation boreholes. mineralogic and geochemical data will be collected. 

using established SOPs for laboratory tests, as detailed in Sec. 12.5.1.5 and in hydrogeological 

tables for each MDA in this chapter. Specific sampling locations will be guided by lithological 

logging, so all hydrostratigraphic units present in a borehole are sampled. Additionally, contami

nated zones will be sampled. Both systematic sampling at 20-ft intervals and selective sampling 

in contaminated zones to define the geochemical parameters associated with particular contami

nants will be conducted. 

Mineralogic data will be collected for matrix and fracture-lining minerals; emphasis will be placed 

on characterizing mineralogic controls on contaminant distribution and on identifying zones of 

smectites, zeolites. and iron-manganese oxides. These samples will be used to map vertical and 

lateral changes in mineralogy as a function of lithology and to characterize zones of· contaminant 

accumulation. Data from mineralogic studies at the MDAs will also be used to identify potential 

migration pathways and to assess the natural retardation potential of tuffs. 

Fracture-lining minerals commonly differ significantly from those found in the rock matrix and 

provide direct evidence of groundwater flow in fractures in the vadose zone. The number and 

distribution of samples for the characterization of fracture-lining minerals are dependent on the 

number and nature of fractures encountered during drilling; samples appropriate for characteriza

tion will be identified after inspection of the drill core. A contingency of five fracture samples per 

borehole is detailed in the geohydrologic tables for each MDA. 

16.1.5.8 Contaminant Analysis on Core 

Generally. in ail initial investigations, the full suite of analyses (radionuclides, metals, VOAs, 

semivolatiles) will be conducted on all core samples. If a fracture is encountered within a 5-ft 

sampling interval, two samples will be taken from that sampling interval to allow a comparison of 

analytical results for rock and the fractured material. 

In any subsequent sampling, a reduced analytical suite will be used, based on an assessment of 

the results from the initial investigation. 
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Material Disposal Areas Description & Sampling Plan Chapter 16 

In~iate Reid Investigation 

Use radiation survey to guide surtace sampling 

SURFACE SOIL CHARACTERIZATION 

INITIAL INVESTIGATION 
MDAA, MDAB: 

Collect surface soil samples on a 20-m by 2(}.m 
grid; coiled additional samples in drainage 

channels and in ·hot spoI s' 

SUBSEQUENT INVESTIGATION 
(~ required): 

SUBSURFACE SOIL CHARACTERIZATION 
to confirm contaminants ara not migrating 

INITIAL INVESTIGATION: 
MDA A: Drill and sample 3 low-angle boreholes and 3 

vertical boreholes 
MDA B: DriN and sample 4 low-angle boreholes and 3 

vertical boreholes 

SUBSEQUENT INVESTIGATION 
Use resuns from initial investigation and other 

investigations discussed in Chapter 16 
Results from the initial investigation at this and at other 

MDAs will be used to plan for slbsequent characterizations 
to determine the need for slbsequent sampling 

Pertorm field screening on all samples as required 
by FSP 

FIELD LAB 
Analyze all samples for tr~ium and moisture conIent. 
Perform all field lab analyses on deepest 2 samples 
in vertical boreholes to determine n coring can stop 

(Le. no detectable contaminants) 

Follow guidance 
in FSP to continue 

or terminate 
sampling 

ANALYTICAL LAB 

NO Surface 
S""1'ies 

SUBSURFACE SAMPLES SURFACE SAMPLES 

Stnmit all stnsurtace samples to the analytical 
lab and analyze for the 'ull analy1ical su~e' 

Subm~ all surtace samples to the analytical lab 
and analyze for radionuclicles, metals, and 

semivolatiles 

Data Assessment 

Generate tech memos/wor!( plan modification 

characterization? 

Pertorm corrective measures studies 

Implement guidance in FSP for 
slbsequent site characterization 

Fig. 16.1-2 Logic flow for the field investigation at the solid waste MDAs (MDA A and MDA 8). 
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Chapter 16 Material Disposal Areas Description & Sampling Plan 

Initiate Field Investigation 

Use radiation survey to guide surface sa'Tlpling 

SURFACE CHARACTERIZATlON 

INITIAL INVESTIGATION 
MDA T: Surface soil samples collected on a 

20-m by 20-m grid 
MDA U: Surface soil samples collected on a 

10-m by 10-m grid 
MDA V: No samples collected in this investigation; 

surface soil samples were collect in 1990 
on a 10-m by 10-m grid 

SUBSEQUENT INVESTIGATION 
Use results from initial investgation and other 

irvest;gations described in Chap!. 16 to determine 
subsequent sampling needs at MDAs T, U, and V 

SUBSURFACE CHARACTERIZATION 
to characterize contaminant source and extent 01 migration 

INITIAL INVESTIGATION 
MDA T: Drill and sample 6 vertical boreholes in the 4 absorption beds 
MDA U: Drill and sample 4 vertical boreholes in the 2 absorption beds 
MDA V: Drill and sample 6 vertical boreholes in the 3 absorption beds 

Hydrogeology and geophysics boreholes: 
1 3OO-ft vert' cal borehole at each MDA (see Chapter 12 for details 

on sampling) 

SUBSEQUENT INVESTIGATION 
Use results from initial investigations to determine subsequent sampling 

needs at MDAs T, U, and V 

Perform field saeening on all samples as required 
by FSP 

FIELD LAB 
Analyze all samples for tritium and moisture content 
Perfonm all fielcl lab analyses on deepest 2 samples 
in vertical borehoies to determine if coring can stop 

(Le_ ~ detectable contaminants) 

Follow guidance 
in FsP to continue 

or tenminate 
sampling 

NO Surface 
Samples 

ANALYTICAL. LAB 

SUBSURFACE SAMPLES 
Submit all subsurface samples to the analytical 

lab and analyze for the "full analytical suite" 

SURFACE SAMPLES 
Submit all surface samples to the analytical lab 

and analyze for radionudides, metals, and 
semivolatiles 

Data Assessment 

Generate tech memosIWori<. plan mOdification 

Perform corrective measures studies 

Implement guidance in FSP for 
subsequent site characterization 

Fig. 16.1·3 Logic flow for the field investigation at the liquid waste MDAs (MDA T, MDA U, and 
MDA V)-
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TABLE 16.1-L BRIEF MDA DESCRIPTIONS 

Brief 
Description . 

• Four pits used 1944-1947 
• Large pil used 1969-1978 for building D&D 
• Below ground General's lanks used 1945-1949 

• Unknown number 01 pits/lrenches used 1945-1948 
• Western 21301 site paved 1966 
• Eastern 1/3 of site used for trench cover studies 

1982-present 

• Four absorption beds used 1945·1967 
• 62 shafts 'or 241 Am cement paste disposal 

used 1968-1976 
• TRU cement paste storage 1975-1983 

• Two absorption beds used 1948-1968 

• Three absorption beds used 1945-1961 

• 
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T 

T 

T 

T 

T 

TA-21-35 

TA-21-257 

TA-21-257 

TA·21·257 

TA-21-257 

lA21-257 
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TA-21-20 

• • 
f£ ... .e 
c: 
~ 
Cl 

~ 
~ 

TABLE 16.1-11. SWMUS AND AREAS OF CONCERN ADDRESSED IN CHAPTER 16 

li::: 
ct: 
:to:: 

Area of 
SWMUNo: Concern Brief Description 

:§ 
~ 

~ 
21-014 Ave pits and 1W0 underground tanks for solid waste disposal 

& 
..... 21-015 Unknown number of pits or trenches for solid waste disposal 

<)I 

21-016(a) Four absorption beds ~ 

21-016(b) Experimental caisson at NW corner absorption bed 1 

21-011(c) An acid holding tank and an acid sUrflJ located within MDA T ..... 
0) 
0) ..... 21·016(c) 62 Shafts belWeen absorption beds 2 and 4 

~ 
~ 

21-028{a) SatelHte container storage area for alcohol, acetone. and Ireon 
Inactive as 01 January 1990 

C-21-009 1978 sptll of 241 Am in cement paste at Area T shalls. Paste was 
removed and area was decontaminated 

C-21-012 1976 spill 0' 241 Am and plutonium in a cement paste 

21-010(a)-(h) Old Industrial liquid waste treatment facility and associated 
structures 

21-011(a)-0) New Industrial waste treatment plant and associated structures 

21-001 Radioactive container storage area at SW corner of T A-21-257 

C-21-005 Release 01 241 Am and plutonium on west side 01 building; soil 
was decontaminated 

C-21-007 Release of PU. Am. U .rom tank vent 

C-21-033 1976 lRU cement paste spill 

21-017(a) and (b) Two absorption beds 

21-017(c) Sump. I A-21-164. between two absorption beds 

21018(a) Three absorption beds 
'It 

21-018(b) Laundry building 1 ..... 
<II 

l 
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TABLE 16.1-111 SUMMARY OF INITIAL INVESTIGATIONS BY SECTION FOR CHAPTER 16. 

Survey Areas Surface Near Surface 
Soil Samples 

SoU No. 01 No. 01 
OOllCriptiuo land Radi,~ugical Goophy.lcal Sample. LocaUoo. Sampl". 

1.10" Orlli'lI.u". 10 15 45 
1.10"8 1 2 80 
MO"T 1 2 60 
TA-21-35 3 3 
T"-21-257 1 2 5 25 
MDAU 1 . 2 60 
MDAV 

MDAA • 1 2 55 

Total 8 10 3 255 5 25 

'Boreholes 
Shallow I VertIcal Angled 

Total No. 0' Total No. 0' Tolal 

D9ocripUoo Number Footage Sample. Number Footage Samples Number Footage 

MOl. Drainage. 

MOAB 3 90 33 5 940 
MD"T 6 650 178 
TA-21-35 10 75 28 5 100 20 
TA-21-257 7 70 28 4 80 
MDAU 4 250 70 
MDAV 6 .500 145 
MDAA 3 175 51 3 440 

Total 17 145 56 27 1765 497 12 1460 
-
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No. 0' 
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TABLE 16.1-IV SUMMARY OF SAMPLE AND ANALYSIS FOR INITIAL INVESTIGATIONS BY SECTION FOR CHAPTER 16. 

Field Sample Screening. 
GrOBS Gamma 

Gro •• Alpha 

Organic Vapor 

Combuolibla Gas/O.ygan 

Lilhological LogOlllg 

Field Laboratory Measuremenls 
Gro •• Alpha 

Gamma Spoctrometry 

Tritium 

VolalilB Organics 

PCB 

Soil Moisturo 

Laboratory Analysis 
Gamma Spoctrometry 

Tritium 

Tol81 Urauium 

Itmtopic Plutonium 

f.vtopic Uranium 

Sironlium 110 

VOA ISW 8240) 

Semi .. o!al!l"o,SW 9270) 

Mulal. (SW 0010) 

PCB ISW 8080) 

TCLPMorAI. 

16.1 

45 
45 

55 
55 

1----55 
55 

55 

60 
60 

16.2 16.3 16.4 

326 228 
326 228 

246 178 
246 178 
246 178 

6 
6 

10 
6 

246 178 

365 248 
365 248 
365 248 
365 248 

365 248 
311 207 
382 257 
382 257 

16.5 16.6 16.7 16.8 

50 69 100 118 168 
50 69 100 118 168· 

50 69 50 118 123 
50 44 50 118 123 
50 44 50 118 123 

50 69 8 12 6 
50 69 8 12 61 
50 69 18 22 6 
50 69 8 12 6· 

50 118 1231 

21 30 134 150 232 
21 30 134 150 232 
21 30 134 150 232 
21 30 134 150 232 

21 30 134 150 232 
28 39 87 162 198 
24 34 141 156 243 

34 141 156 243 

---
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Total :§ 
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1104 ! 
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0) ..... 

175 
151 

::.... 
~ 

1_715 

1235 
1235 

---

1235 
1235 

1235 
1032 
1297 
1273 

----

---
---

(() ..... 
.b ..... 
Q) 

l 



~ 
r\) 

~ 
~ 
(:}-

il 

~ 
~. 

:n 
:!! 

~ 
~ 
\J 
iii" 
;:, 

0-.... 
~ 

~ ..... 
..... 
10 
10 

i 
..... 
~ ..... 
'J 

• 

SoctiOIt 

111.2 

16.3 

18.4 

111.5 

111.11 

r.u-
18.8 

Socii" .. 

16.2 

111.3 
........... 

184 

18.5 

18.8 

16.7 

18.a 

• 
TABLE 16.1-V SUMMARY OF SUBSEQUENT INVESTIGATIONS BY SECTION FOR CHAPTER 16. 

Survey Areas Surface Near Surlacu 
Soil Samples 

Soil No. of No. 01 
DoIICJ1IJtion 13"d Radiololllc.1 G"''1,hyoUc,,' 53",pI", location. Bampl,,' 

UOAB 2 30 
UOAT 2 4u 
1 A-21-35 

TA-21-257 I 
MOAU 2 30 
MOAV 1 2 ~ ! 
MDAA 2 ~O 

• 

Tolal 1 10 160 

Boreholes 
I Shallow I Vertical Angled 

Tolal No. of ToI.1 No. of Tolal No. 0' 
[)Q""riplioo Number fool.g" Sampl". Nu,!,ber fooCag. Sampl,,' Number fo"lag" Sampl". 

MOAB 5 375 75 
MOAT 8 900 220 11 1690 393 
TA-21-35 8 80 32 5 100 20 
TA-21-251 10 100 40 4 80 16 
MOAU Z 150 40 4 300 80 
MDAV 4 300 ·80 5 925 210 
'"'0,1. A 5 375 100 

Total 18 180 72 29 2200 535 24 2995 699 
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TABLE 16.1-VI SUMMARY OF SAMPLE AND ANALYSIS FOR SUBSEQUENT INVESTIGATIONS BY SECTION FOR CHAPTER 16 

Field Sample Screening 
GrOSI!I Gamma 

Gro •• lllpha 

Organic Vapor 

CombulUble GaoiOxYl/en 

lilhologlcal loggl(lg 

Field Laboratory Measurements 
Grooollipha 

Gomma SpeClromelry 

Tritium 

Vol.tile Organic • 

PCB 

Sufi Mo'.IIU. 

Laboralory Analysis 
Gamma Spectrometry 

T.Uium 

Tntal Uranium 

i.,otopic PlutOflium 

IsotUfJIc U,anium 

StwfltiuffI 90 

VOA (SW 8240) 

s"m;volari .... (SW 8210) 

M~lal.(SW eolO) 

PGB (SW 8080) 

TClP Motal. 

Sum ollabor.lory Analyoi. by Table 

16.2 16.3 

105 553 
105 553 

75 523 
75 523 
75 523 

30 
30 
26 
30 

75 523 

120 633 
120 633 
120 633 
120 633 

120 633 
95 650 

128 661 
128 661 

951 5137 

16.4 16.5 16.6 16.7 16.8 

52 56 110 265 95 
52 56 110 265 95 

52 56 90 245 75 
52 56 90 245 75 
52 56 90 245 75 

52 56 4 8 10 
52 56 4 8 10 
52 56 4 8 10 
52 56 4 8 10 

90 245 75 

17 18 168 361 144 
17 18 168 361 144 
17 18 168 361 144 
17 18 168 361 144 

17 18 168 361 144 
25 21 157 366 131 I 
20 26 176 377 151 I 

21 176 377 151 

130 158 1349 2925 1153 
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TABLE 16.1-VII SUMMARY OF GEOHYDROLOGICAL ANALYSES BY SECTION FOR CHAPTER 16. 

Hydrolleol"llical and G~ochllmic,,1 

Gravimetfic Water ConhJut 

Bull< Oen.lty 
OryOen.ity 

Porosity 

P"roslty (Hu lujection) 

S.Iu,o,.d Hyd.aulic Conductivity 

Air Wal .. , Aolaliw Permeabilily 

Muja.h.Htlo Charactttrislic Curve 

Clay Miner.1 COlllo,,1 

Z.(~I\l1 Mi".ralollY 
Sulfate MUhJf.1 COflhmt 

CfltbOll.ltJ MlfHtldl Ct)f)htHC 

Fe and Mn Cuutuni 

T Cltal OrOillnic CompoUtut 

Calion Ex(;han". Capacity 

Slurry Ph 

EnV'lorllll~ll'H.llbo(()p". 

Chlori ..... -3S1Chl"'id.-37 

Carboo-12IC.,boo-13 

SlIoollum-861S1rontium -87 

UydrogunlOeuhlllunl 

Oxyg .. II-I6IOxyuen- 18 

Tritium 

Carbon-14 

ChIOfid .. -36 

Pore G ... Saml'l" 
SI,.ddle Packer Tes,. 

Volatil .. O.ganic CoumpoHnd. 

Carbon Oioxid. 

Methan .. 

Carbon-12ICarbon-13 

Relativ .. Humiduy 

SF6 

16.1 16.2 

13 

93 

;3 

13 

III 

;J 

113 

113 , 

16.3 16.4 16.5 16.6 16.7 16.8 

67 37 59 112 

III 37 5; 112 

67 
--~-~---

37 "'-e2 6; 

67 37 511 112 ._-- ----
67 31 511 112 

67 37 511 112 

67 37 511 112 

fl7 31 511 82 
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Chapter 16 Material Disposal Areas Description & Sampling Plan 

TABLE 16.1-VIJI • SUMMARY OF CHAPTER 16 INVESTIGATIONS BY BOREHOLE PURPOSE 

Liquid Waste MDA Liquid Waste MDA Solid Waste MDA 
300-ft Hydrogeological Source Tenn Migration 

lnvesligation Characterization Borehole Characterization 
Borehole Borehole 

Soil moisrurefTritium every 5-ft interval every 5-ft interval every 5-ft interval 
(Sec. 16.1.5.6) 

Geochemical/Mineralogy every 20-ft interval, every 20-ft interval, every 20-ft interval, 
(Sec. 16.1.5.7 using plus fracture zones plus fracture zones plus fracture zones 
Sec. 12.5.1.5 methods) 

Contaminant Analysis None every 5-ft interval, every 5-ft interval, 
(Sec. 16.1.5.8) plus fracture zones plus fracture zones 

Lithological Logging Continuous Continuous Continuous 
(Sec. 16.1.5.4) 

Hydrogeological Parameters every 20-ft interval None None • (Sec. 12.5.1.4) except moisture 
content and 
associated calculations 
(e.g., porosity, bulk. 
density, Ks) every 5 ft 

Geophysical Logging Continuous None None 
(Sec. 12.5.1.6) 

Stable Isotopes Every 20 ft for fIrst None None 
(Sec. 12.5.1.7) 100 ft; 40-ft intervals 

thereafter 

Straddle Packer Every 20 ft for fIrst None None 
(Sec. 12.5.1.8) 100 ft; 40-ft intervals 

thereafter 

Rock properties below None Every 10 ft for 50 ft None 
contaminant plume for below contaminant 
geochemical/mineralogy plume 
(Sec. 16.1.5.2 using 
Sec. 12.5.1.5. methods) 

• 
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Chapter 16 Jfaterial Disposal Areas Description & Sampling Plan 

16.2 SWMU 2H)15 Material Disposal Area (MDA) B 

16.2.1 Site Description 

MOAB is the largest solid waste disposal site at TA-21 (SWMU 21-015), with an approximate 

area of 6.03 acres (24,000 m2) (Engineering Department 1965). Buried waste pits occupy about 

4,650 m2 with an estimated volume of 21,240 m3. The location of MDA B at TA 21 is shown in 

Fig. 16.2-1. 

MDA B ~nsists of two areas, an unpaved eastern area and a paved, fenced western area as 

shcwn in Fig. 16.2-1. The number of pits in MDA B is unknown; however, Rogers (1977) states 

that there were at, a minimum, five pits located there . 

. 16.2.1.1 Site History 

A chronological sequence of events and data pertaining to MDA B is given in Table 16.2-1. The 

following discussion of this information provides the basis for identifying information needed to 

complete characterization and assessment. 

In 1945, pits at MDA A were being filled at such a rate that additional waste disposal pits were 

necessary. MDA B was a favorable location because sufficient space was available. Tyler 

(1945) suggested that a trench 15-ft wide by 300-ft long be dug at the eastern end of MDA B. 

Dow (1945) suggested that the excavation of this waste pit was to be continued until a depth of 

12 ft was reached or until September 1, 1945, whichever came sooner. It is not known if the 

completed pit achieved the dimensions of 15 by 300 ft by 12-ft deep or precisely where it was 

located. 

Other memos indicated there were additional pits. Meyer (1952) said that four pits were dug in 

MDA B by 1945 and that space was exhausted by 1948. The locations of these pits are not 

precisely known; however, their dimensions and orientations to fence lines are known. Personal 

testimony and reference to common Laboratory practice at the time suggested that four disposal 

pits 300-ft long, 15-ft wide, and 12-ft deep were located parallel to the fence line along DP road 

and that two Pits of uncertain length were located in the north-south leg of MDA B at the western 

end of the site (Rodgers 1977). 

Several sources indicated that additional trenches were located at the eastemmost part of MDA B 

for chemical disposal. A 1964 memo (Safety Office 1964) stated that a covered shallow trench 2-
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ft wide by 40-ft long by 3-ft deep was located at the extreme eastern end of MDA B. Another 

source indicated several small slit trenches, 3-ft to 4-ft deep, 2-ft wide, and less than 40-ft long 

were reportedly dug in this area for chemical disposal (DOE 1987). 

The exact number of pits cannot be ascertained with available infonnation. However, one can 

assume that there were a minimum of four disposal pits parallel to the fence along DP road and 

at least one trench for chemical disposal at the easternmost end of MDA B. 

A fire occurred at MDA B in 1948 (Buckland 1948). The fire was estimated to have lasted two 

hours, had great intensity, and covered a waste area of 2,500 ft2 (McCurdy.1973). The probable 

cause was spontaneous combustion of mixed chemicals in waste probably containing plutonium, 

americium, and fission products. The"location of this fire is not well known. Buckland and Enders 

had different recollections regarding where the fire occurred (Rogers 1978). 

Because of the seriousness of the fire at MDA B and its close proximity to living and working 

areas, another disposal site location was selected near Ten Site (Rogers 1977). After the fire in 

1948, MDA B was no longer used for waste disposal. Shortly after MDA B was closed, subsid

ence occurred. This was remedied by using the area for disposal of uncontaminated concrete 

and soil from construction sites (Rogers 1977). 

M DA B was probably fenced as early as 1944 as indicated by the Meyer's memo (1952). In 

1966, another request was made to replace the then-current fence with an 8-ft chain link fence 

(The Zia Company 1966). 

The western two-thirds of MDA B was fenced and compacted in 1966 per instructions in Hilton 

(1966) and leased by DOE to Los Alamos County for trailer storage. The storage area is indi

cated by the paved area in FiQ. 16.2-1. Los Alamos County has been asked to vacate use of this 

site as a trailer storage area by September 30, 1990 (Bohannan 1990). 

Surface stabilization of the east end of MDA B began on July 6, 1982 (Emelity 1982a) and was 

completed by October 15,1982 (Emelity 1982b). The fence was moved outward by 10 ft, sur

faces were decontaminated, vegetation was removed, and the area was covered with soil, 

compacted, and reseeded. Capping studies were initiated on the east end of Area Bin 1987 to 

evaluate alternative cover designs. 

• 

• 
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16.2.1.2 Existing Information 

16.2.1.2.1 Waste Disposal Infonnation 

Nonradioactive Waste. There are some indications that hazardous chemicals may be present 

at MDA B. For example, Drager (1948), commenting on the 1948 fire, reported that there was 

some evidence that chemicals had been disposed of in the dump in an unauthorized manner; Le., 

in cardboard containers used for the regular disposal of common laboratory waste. In the fire, 

several cartons of waste caused minor explosions, and on one occasion, a cloud of pink smoke 

arose from the debris in the dump. 

Documented employee interviews (DOE 1987) stated that chemical disposal occurred at the east 

end of MDA B. Chemicals disposed of included old bottles of organics, perchlorates, ethers, and 

solvents. A DOE (1987) document also stated that lecture bottles of mixtures, spent chemicals, 

old chemicals, and corrosive gases may be in the trench(es) at the east end of MDA B. 

Radioactive Waste. MDA B contains solid wastes. The principal radioactive contaminants 

consist of the types of radioactive materials used at the time: plutonium, polonium, uranium, 

americium, curium, radioactive lanthanum (RaLa), actinium, and waste products from the water 

boiler (Meyer 1952). However, approximately 90% of the waste consisted of radioactively con

taminated paper, rags, rubber gloves, glassware, and small metal apparatus placed in cardboard 

boxes by the waste originator and sealed with masking tape. The remainder of the material 

consisted of metal, including air ducts and large metal apparatus. The latter type of material was 

placed in wood boxes or wrapped with paper (Meyer 1952). 

At least one truck contaminated with fission products from the Trinity test is buried in MDA B 

(DOE 1987). 

Generally, the pits contain little plutonium. Meyer (1971) estimated that MDA B contains no more 

than 100 grams of 239/240pu. MDA B probably contains no transuranic waste. in which tran

suranic waste is defined as waste with a concentration of 239/240pu greater than 100 nCilg of 

waste (Walker 1983). 

16.2.1.2.2 Historical Surface Sampling Data 

Numerous surface soil sampling studies have been undertaken at MDA B, beginning in 1966, and 

have continued periodically to the present. 
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1966 Beta-gamma Survey. In 1966, a beta gamma survey conducted 20 in. above the black top 

in the paved area showed readings above instrument background levels. 

1971 Alpha- and Beta-gamma Survey. In November 1971, the asphalt of the DP trailer park 

was surveyed with an alpha counter, Ludlum Model 139, and a beta-gamma counter Model E-

112-B. The results showed no alpha contamination and only background beta counts (Workman 

1971). 

1977 Soil and Vegetation Sampling. Soil and vegetation samples were collected from the 

unpaved area from September 1976 through October 1977 (Booth 1978). Sample analyses 

included radionuclide and gross alpha and beta measurements. The sampling locations are 

shown in Fig. 16.2-2 and are denoted 1977 Trocki Gamma Survey Soil Samples and 1977 Trocki 

Transect Soil Samples. The results of soil and vegetation sampling are given in Table 16.2-11. In 

1978, additional analyses were performed on these soil samples (Booth 1978). \Those data are 

given in Table 16.2-111. 

Tritium results for the soil samples are given in Figs. 16.2-3 and 16.2-4 The tritium concentra

tions were above background levels of 7,200 pCilL (Purtymun 1987) but were generally less than 

20,000 pC ilL (Gunderson 1981). Several of the samples had higher levels; the maximum ob

served level was 983,000 pCilL. The 2391240pu concentrations were generally above 1 pCilg, 

which is considerably higher than the maximum worldwide fallout levels of 0.025 pCilg given by 

Purtymun et al. (1987). Samples from several locations showed concentrations in the 20-to-40 

pCiJg range. Additionally, elevated levels of 241Am, 238Pu, and 137Cs were found (Table 16.2-

II) . 

Tritium and 2391240pu data were used to predict a continuous concentration surface for the total 

unpaved area using kriging predictors. The resulting contours (Fig. 16.2-5) show elevated 

concentrations of tritium and 2391240pu in the center of the sampled area. In addition, 2391240pu 

contours also show several "hot spots" dispersed across the sampling area. 

• 

• 
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The sample analysis results for selected radionuclides are given in Table 16.2-IV. Contamination 

above background levels of 238pu, 239/240pu, uranium, tritium, 137 Cs, and 90Sr were observed 

at one or more depths. Only 239/240pu and uranium appeared above background levels at all 

locations. The degree of contamination was greater for 239/240pu. Location 8-5 showed the 

highest levels of contamination. A sample intended to document background concentrations near 

M DA B was taken approximately 200 ft west of the area. Plutonium-239/240 levels in this sample 

were eight times the background level. 

1980 Vegetation Sampling. Vegetation was sampled in 1980 at the same locations as soil 

sampled in 1979. Those results are given in Table 16.2-V The plutonium data for control 

samples collected in Guaje Canyon are also given in Table 16.2-V. In general, higher levels of 

radionuclides were found in vegetation collected at locations at the eastern unpaved area. 

However, not all samples at those locations showed elevated levels of contamination. This 

variability suggests that either contamination was not uniform in the environs of the root systems 

or that contaminated dust deposition on leaves was not uniform. 

The fruit of a peach tree located at the west end of M DA ~ (see Fig. 16.2-2) was sampled in 1981 

and analyzed for tritium, 238Pu, 239/240pu, and 90Sr. The fruit was classified into peels, pulp, 

and pits from the lower, middle, and upper parts of the tree for analysis. The laboratory analysis 

results are. given in Table 16.2-VI. The tritium concentrations were similar to those found in 

background soil water. Both 238pu and 239/240pu were detected in the fruit. However, no 

obvious trend was observed among fruit from the lower, middle, and upper parts of the tree. 

Strontium-90 was below detectable levels. 

1982 Vegetation Sampling. MDA B was scheduled for renovation in the Fall of 1982 .. 

Restabilization of the soil surface required the removal of all plants. Therefore, an intense 

sampling scheme was formulated to collect and analyze samples from various layers within that 

ecosystem: soil, litter, roots, stems, and leaves (Wenzel et al. 1987). The purpose of the study 

was to determine whether any trees or shrubs were rooting directly in waste material, to examine 

rooting patterns in a shallow land burial site, and to study the distribution patterns of different 

radio nuclides by dissecting vegetative samples into representative compartments. Analysis 

included 137Cs, 239/240pu, uranium, and scandium. Sampling locations are given in Fig. 16.2-2 

and include some subsurface samples (1982 Excavated Plants and Soils and 1982 Sampled 

Plants and Soils). The data are given in Table 16.2-VII and are expressed as a mean with a 

standard deviation and a coe1iicient of variation (COV). The ratios of soil to wood for the various 

radio nuclides ranged from a high of 8 for plutonium to a low of 5 for cesium indicating that the 

vegetation is not taking up the elements rapidly. As would be expected, for all elements, both 
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root and bark measurements generally showed greater concentrations than their corresponding 

wood measurement. The small number of samples and the variability of the data make statisti

cally significant comparisons impossible. 

1982 Soil Sampling. In addition to this intensive ecosystem sampling effort, prior to renovation 

soil samples were collected along diagonal transects (Fig. 16.2-2). Sample analysis results are 

given in Table 16.2-VIII are shown in Figs. 16.2-8 and 16.2-9. Samples were collected at depths 

of 0 -1 cm, 1 - 10 cm, and 10 - 30 cm. 

At the 0-1-cm depth, there were 35 samples analyzed for tritium, all having values above back

ground. The values ranged from 13,400 pC111 up to 25,600,000 pCill (Fig. 16.2-8). At sampling 

depths of 1-10 cm and 10-30 cm, the tritium was also above-background, with high values of 

7,050,000 pCili and 4,740,000 pCill, respectively. Within the top foot, the levels decreased with 

depth. The 1982 tritium levels were much higher than those observed in 1977, possibly indicat

ing a tritium source external to MDA 8. At 0-1 cm, there were 40 samples analyzed for 239/ 

240pu, 97% of which were above background level. They ranged from background to 58 pC ill 

(Fig. 16.2-9). At 1-10 cm, all resu~s were above the background level, while at 10-30 cm, 87% 

were above the background level. The extreme values for 239/240pu at both of these depths 

were comparable to the extreme values at the 0-1-cm depth. 

For all three sampling depths, concentration contours derived from prediction surfaces using 

kriging show high tritium levels at the center of MDA 8 along the southern fence (Fig. 16.2-10) . 

The concentration of 239/240pu is predicted to be high in several regions (Fig. 16.2-11), showing 

a pattern of high concentration similar to that of the 1977 data. The different depths show slightly 

different patterns, but the general pattem of the highest values occurring along a line from the 

northeastern comer to the southwestern corner is evident in all three depths. Due to the uncer

tainties involved in predicting these concentration surfaces, the patterns at the different depths 

should be regarded as quite similar. 

1982 Post Renovation Soil Sampling. After MDA 8 was renovated in 1982, soil samples were 

taken at four locations on the perimeter of MDA 8 in October 1982. The first three locations are 

shown in Fig. 16.2-12. The location of a fourth sample (8-4) is not known. These samples were 

taken outside the area of renovation. The results (tritium, uranium, and plutonium) are given in 

Table 16.2-IX and, while above background levels, they are typical of local contaminant levels at 

TA-21. 

1983 Baseline Soil Sampling. In 1983, surface soil samples were collected for radionuclide 

analysis. The data from these samples were to serve as baseline data (Mayfield 1985b). The 

• 

• 
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baseline data are given in terms of north (N), south (S). and east (E) coordinates. However, it 

should be noted that the reference location was not documented in the field notebook (Mayfield 

1985b). This set of data is important in that it serves as a baseline for monitoring future contami

nation after bringing in new soil as part of the MDA B renovation. The coordinates of the location 

of collected soil samples appear to fit the unpaved eastem portion of MDA B. if it is assumed that 

the reference location is the southwest comer and that each coordinate unit represents 10 meters 

(Fig. 16.2-13) (Mayfield 1985b). If those assumptions are correct, then not only is the fenced 

area covered (NO, E_ to N3, E.J but also the north (N4, E.J and south (S1, E.J unfenced areas. 

AHhough the documentation of the reference location of the coordinate system could not be 

found, the baseline data are recorded here with the apparent reference location because of their 

importance to future monitoring. 

Three sampling depths were again used, 0 -1 em, 1 - 10 cm, and 10 - 30 cm. The laboratory 

results are given in Table 16.2-X and shown in Figs. 16.2-13 through 16.2-16 (Mayfield 1985b). 

Within the fenced area, tritium concentrations were 35,000 pCVL or less, with most locations 

being less than 20,000 pC ilL In a number of cases the concentrations at or outside the fence 

line were higher than the concentrations inside the fence. The predicted concentration contours 

for tritium showed the highest concentrations at the corners of the area, especially the southwest

ern corner beyond the fence line (Fig. 16.2-17). 

Plutonium-239/240 concentrations are generally within background levels «0.025 pCVg) inside 

the fenced area with several exceptions. However, the concentrations on or outside the fence 

line are above background levels. The concentrations outside the fenced area are similar to 

concentrations observed in previous sampling. The predicted concentration contours for 2391 

240pu (Fig. 16.2-18) also show the highest concentrations at the corners of the area beyond the 

fence. 

Uranium concentrations slightly exceed the maximum background level of 3.4ll9fg. These 

concentrations are essentially background levels. Plutonium-238 concentrations are undetect

able below background level with only a few exceptions. Those exceptions are either on the 

fence line or outside the fence line. 

Radionuclide concentrations are low inside the fence because MDA B was covered with clean 

soil in 1982 prior to this sampling. However, new cover soil was not put outside the fence. 

Elevated levels outside the MDA B fence may be typical of local contaminant levels at the TA-21 

QU. 
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1984 Soil Sampling. Soil samples were collected in May 1984 at three locations. These loca

tions were described in a field notebook (Mayfield 1985b) as follows: B-1, southern end of the 

western-fenced unpaved area; B-2, southern end of MDA B near the western corner of the 

unpaved eastern area; and 8-3, north side near DP Road at the northwestern corner of the 

eastern unpaved area of MDA 8. Without additional information, these locations cannot be 

accurately placed on a site map. The laboratory results are given in Table 16.2-XI. Tritium 

concentrations are within background levels. Plutonium-238 concentrations are very low at the 

three locations, exceeding background level only at location 8-3. Plutonium-239/240 exceeded 

background levels and ranged from 0.4 to 7.4 pCi/g. These plutonium concentrations may be 

indicative of local contaminant levels in the vicinity of TA-21. 

16.2.1.2.3 Historical Subsurface Sampling Data 

1966 Borehole Sampling. In 1966, 13 boreholes 25- to 50·ft deep were drilled in the vicinity of 

the outer edges of the waste pit at MDA 8 (Kennedy 1966; Purtymun and Kennedy 1966). See 

Fig. 16.2-19 for borehole locations. This study was conducted jointly by LANL and the USGS to 

determine if seepage of water from precipitation had caused migration of radioactive contamina

tion from the pit into the adjacent land and tuff because the surface of the pit and adjacent land 

were being considered for commercial use. The depth of soil varied from 1 to 4 ft, and the holes 

showed no evidence of previously disturbed material, indicating that the pit was not penetrated. 

Samples of drill cuttings of soil and tuff were analyzed for gross alpha and gross beta-gamma 

radioactivity, plutonium, and uranium. These data are given in Tables 16.2-XII through 16.2-XVI. 

The data indicate no radioactive contamination when compared with the following upper back

ground limit of these constituents: 16 dpmlg gross alpha, 20 dpm/g gross beta, and 3.4 jlg/g total 

uranium. Plutonium analysis results were below the detection limit of 0.4 dpmlg. 

The moisture content in the soil and tuft adjacent to the walls of the boreholes was determined 

with a neutron moisture probe. The results are given in Figs. 16.2-20 and 16.2-21. A report from 

Rogers contains the following: 

Distribution of moisture in five test holes indicated some 
lateral movement of water, probably from the contaminated 
waste pit. The amount of water moving through the tuff was 
well below the estimated effective porosity of the tuff. Radio
chemical analyses of the soil and tuff from the test holes 
showed no indication of radioactive contamination. A much 
larger amount of water than occurs from preCipitation would 
be required to move radioactive contaminants from the water 
pit into the adjacent soil and tuff. An asphalt covering on the _ 

• 

• 
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. pit with adequate drainage could prevent any movement of 
radioactive contaminants from the waste pit. 

1982 Subsurface Soil Samples. The 1982 intensive ecological study (Table 16.2-VII) included 

soil samples to a depth of 160 cm. These data show a possible decrease in soil contamination 

with depth for plutonium and cesium. The variability for plutonium is too great for a statistically 

significant result. However, uranium and scandium show no apparent decrease in concentration 

with depth. 

1983 Borehole Sampling. In 1983, subsurface soil samples were collected at two locations 

outside the fenced area (Fig. 16.2-12) to a depth of 58 ft. Samples were analyzed for tritium, 

uranium, 238Pu', 239J240Pu. and 137Cs. Sample analysis results are given in Table 16.2-XVII. 

Cesium and 238pu, 239i240pu concentrations were all within background levels. Uranium was 

slightly higher than the background range. Two exceptions were the 239J240pu levels in the O-ft 

to 3-ft interval of hole B-1 (0.21 pCiJg) and the 3-ft-to-8-ft interval for hole B-2 (0.25 pCilg). 

However, those concentrations were within the range of surface contamination levels observed at 

TA-21. 

Tritium concentrations, on the other hand, generally increased with depth (Table 16.2-XVII; Fig. 

16.2-22). Tritium data are available only to a depth of 23 ft. The concentrations range from 7,500 

pCiJL to 36,000 pCill. 

16.2.1.2.4 Summary of Historical Data 

Considerable sampling data are available indicating that the surface soil at MDA B was contami

nated with radionuclides (e.g., tritium, 239/240pu). Data from subsurface soil sampling indicate 

elevated tritium concentrations. These concentrations appeared to increase with depth. The 

source of this contamination (e.g., soil surface, trench waste at MDA B, waste from other areas 

such as MDA V) is not known. 

In 1982, the surface soil inside the MDA B fence was replaced with clean cover. Subsequent 

sampling has indicated background levels of contaminants with a few exceptions. The data show 

that the elevated levels of contaminants are located on and outside the fence line where clean 

soil was not placed. Elevated levels of contaminants outside the MDA B fence may be more 

typical of local contaminant levels at the T A-21 au. 
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16.2.1.3 Source Tenn 

MDA B contains principally radioactively contaminated solid waste, with the exception of chemical 

disposal that has occurred in at least one trench at the eastern end of MDA B. No data exist on 

source concentrations. 

No subsurface sampling within the MDA B fence has been done. In boreholes outside of MDA B, 

most radionuclides were at background concentrations, indicating minimal lateral migration. 

However, in one borehole, tritium concentration increased with depth to 23 ft, the maximum depth 

of available data. The source of tritium is unknown. No nonradionuclide data are available. 

16.2.2 Objectives and Data Needs 

The objective of this investigation is to confirm the absence of contaminant migration from MDA 

B. Specific data required to evaluate contaminant migration at MDA B include the following: 

1. Confirm the absence of contaminant migration by identifying the contami
nants present both in the surface and subsurface. Analyses for contami
nants other than radio nuclides are required, because it is known that 
chemical disposal occurred at the eastern end of MDA B. Since the 
objective is to confirm the absence of contamination, LevellllllV analyses 
are required. 

2. Determine the vertical and lateral distribution of surface and subsurface 
contaminants both within and beyond the MDA B fence, as necessary, 
using Level 11/111 data. 

3. If contaminant migration is identified, determine the geologic stability of the 
site, particularly with respect to erosion because MDA B is adjacent to an 
auxiliary canyon to Los Alamos Canyon. 

4. If contaminant migration is identified, determine the primary migration 
pathways through evaluation of sample analysis results. 

16.2.3 Sampling/Investigation rationale 

M DA B su rface sampling on a 10- by 10·m grid within the fenced area was conducted in October 

1990. At this time, analytical results are unavailable. Additional sampling from the MDA B fence 

to the canyon rim will be conducted to identify contaminant levels and evidence of surface run-off 

driven migration. This sampling will be coordinated with the TA-21 OU surface sampling (see 

Chapters 12 and 13). In addition, detailed sampling of the drainages as described in Sec. 16.1.4 

will be conducted. Whether additional surface sampling at MDA B is required will be determined 

by evaluating these combined data. 

• 

• 
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These data will be used to determine spatial prediction surfaces such as kriging surfaces for MDA 

B and the surrounding area, These surfaces will be used to determine radionuclide contaminant 

levels and study migration patterns and erosion effects, Requirements for additional radionuclide 

sampling and the numbers and locations of those additional sample units will be dictated by the 

accuracy requirements for the prediction surfaces, These accuracy requirements reflect the 

degree of uncertainty that will be acceptable for comparisons to action levels, for the risk assess

ments, and for migration and erosion modeling, 

Because MDA B was a solid waste disposal area, subsurface sampling will focus on identifying 

migration beneath the site and not on source term definition. The rationale for this approach is 

discussed in Sec, 16,1.1. Emphasis will be on angle drill holes reaching beneath MDA B. How

ever, vertical drill hares on the south side of the site will assess possible lateral migration of 

contaminants toward the canyon. These holes will be placed near holes drilled for the same 

purpose in 1966. A comparison to the earlier data may allow an evaluation of changes over time. 

Depending on the results of initial sampling, this approach to subsurface contaminant migration 

characterization may need to be modified to include source term definition or expanded to include 

a larger area. 

Because contaminant species present in MDA B are unknown, a full analytical suite will be 

specified for initial sampling. However, in any necessary additional investigations, the analytical 

suite will be focused to specific contaminants identified in the initial sampling. 

16.2.4 Sampling Plan 

Detailed tables identifying the sample screening and analysis required for each investigation planned 

at MDA B have been prepared. However, due to the large number of pages these tables have been 

placed in Section F.2 of Appendix F, Analytical Tables. 

16.2.4.1 SUr:face Sampling Plan 

16.2.4.1.1 1990 Surface Sampling 

MDA B was sampled intensively for surface radionuclide contamination in October 1990. Soil 

samples are being analyzed for the following radionuclides: 239/240pu, 238Pu, 137Cs, 90Sr, 

tritium, 241 Am, and total uranium, No vegetation samples were taken, This sampling effort is 

part of the Environmental Surveillance Group's environmental surveillance of low-level radioactive 

waste sites. Sample locations are on a 10~ by 10-m grid. As shown in Fig. 16.2-23, two areas 
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have additional sample locations based on a 3- by 3-m grid, and the samples around the perim

eter are more closely spaced. These additional samples allow for characterization of the local 

variability, increasing the precision for the prediction of contaminant concentration distributions. 

Phoswich and gamma exposure rates (j.J.R) counts will be determined for each sample location, 

and samples will be analyzed in the analytical laboratory for radionuclide contamination. 

In 1982, MDA B underwent site stabilization activities, removing surface contamination, adding 

cover material, recontouring, and reseeding. The data collected in 1990 should help determine 

the effectiveness of this stabilization activity. 

16.2.4.1.2 Initial Investigation 

Sixty-four samples will be collected from the MDA B fence to the canyon rim. These samples will 

be spaced approximately 20-m apart. Six off-grid samples will also be collected approximately 5 

m from the original sampling locationas shown in Fig. 16.2-24. In addition, samples in drainages 

will be collected as described in Sec. 16.1.4. Radiation survey instruments will be used within the 

20- by 20-m gridded area to confirm that no areas of elevated radioactivity are present between 

the grid points. Up to 10 samples will be taken to further characterize any such areas detected . 

Samples will be analyzed in an analytical laboratory for radio nuclides, metals, and semivolatiles. 

The exception is that all surface samples taken near the approximate location of the chemical 

waste disposal pit at the southwestern end of MDA B will also be analyzed for volatile organics in 

an analytical laboratory. Table F.2-1 (see Appendix F) presents the sample screening and 

analysis requirements. 

16.2.4.1.3 Subsequent Investigation 

For planning purposes, it is assumed that 30 surface samples on a 10- by 1 O-m grid surrounding 

MDA B will be required in the subsequent investigation. As much as possible, a reduced analyti

cal suite will be used, based on results of the initfal investigation. However, for planning pur

poses, it is assumed that a full analytical suite will be used. Table F.2-11 (see Appendix F) 

presents the assumed sample screening and analysis requirements for the subsequent investiga

tions. 

• 

• 
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16.2.4.2 Subsurface Sampling Plan 

16.2.4.2.1 Initial Investigation 

Because MDA B was a solid waste disposal site, drilling initially will be around the perimeter; no 

holes will be drilled into the site. Sample locations for MDA B are those locations determined to 

have the greatest probability of detecting a migration plume if such a plume exists. Five drill 

holes inclined 10 to 20° from horizontal beneath the site will show with higher confidence whether 

the hypothesis that wastes have not migrated is correct (Figs. 16.2-25 and 16.2-26). Three 

vertical drill holes are located on the south side of the site to detect possible lateral migration of 

contaminants towards the adjacent canyon. Two of the vertical drill holes will be drilled next to 

boreholes drilled by the USGS in 1966 to determine if contaminant transport has occurred during 

the 25 years since the earlier holes were drilled. A third vertical hole will be drilled adjacent to the 

small pit used to dispose of hazardous chemicals. 

The nominal depth of the drill holes is given in Fig. 16.2-25. The borehole stopping criteria in 

Sec. 11.5.3 will be applied only to vertical boreholes and the field laboratory will be used to make 

these determinations. Samples for contaminant characterization in initial investigation holes 

along with samples for soil moisture determination will be collected at 5-ft intervals. In the initial 

investigation, the full suite of analyses in an analytical laboratory will be conducted on all core 

samples. The screening and analysis requirements are presented in Table F.2-111 (see Appendix 

Fl· 

An important objective of this investigation is to evaluate the importance of fractures as potential 

preferential transport pathways; therefore, if fractures are encountered (particularly in shallow 

angle boreholes), they will be preferentially sampled. If a fracture is encountered over a 5-ft 

sampling interval, two samples will be taken from that sampling interval to compare analytical 

results for fracture and nonfracture intervals. A five-sample contingency is allowed for each 

borehole in Table F.2-1II (see Appendix F) for fracture sampling. 

Geochemical parameters and mineralogy (as detailed in Sec. 12.5.1.5.1) will be characterized 

systematically on 20-ft intervals of core, and in contaminant zones to define the geochemical 

parameters associated with particular contaminants. For planning purposes it is assumed that 

20% additional sampling within contaminant zones will be needed to define mineralogical and 

geochemical control on contaminants. Geochemical analysis are detailed in Table F.2-IV (see 

Appendix F). 
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16.2.4.2.2 Subsequent Investigation 

If the hypothesis is correct that no migration is occurring, then no subsequent investigation is 

expected. However, if initial boreholes and/or modeling suggest migration is occurring, then 

additional boreholes may be required. 

The necessity for additional characterization will be determined after results from the initial drilling 

program are evaluated in conjunction with modeling predictions. Placement of additional drill 

holes will be based on these results from the initial drill holes. If initial drilling results indicate a 

need for more detailed source term characterization, surface geophysics will be used to locate 

the buried solid waste disposal pits, employing methods previously used at MDA A (Gerety et al. 

1989). 

For planning purposes, it is assumed that five 7S-ft vertical boreholes will be required to further 

define the source term and its lateral and vertical extent. Additionally, three additional 30-ft 

boreholes are assumed to be necessary around the chemical disposal pit (see Fig. 16.2-27). In 

any subsequent sampling, a reduced analytical suite will be used based on results from the initial 

investigation. However, for planning purposes, it is assumed that a full analytical suite will be 

used. Table F.2-V (see Appendix F) details the assumed screening and analysis requirements 

for the subsequent investigations. 

• 
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Index map ofT A-21 showing approximate location of detail below. 
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Fig. 16.2·1 Base map of MDA B showing estimated locations (from Rodgers 1977) of pits and trenches_ 
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Index map of TA-:21 showing approximate location of detail below. 
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Fig. 16.2 .. 3 Surface soil sampling locations for 1977 Trocki transect sample at MDA 8. 
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• 
Index map of TA-21 showing approximate location of detail below. 
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Fig.16.2-4 Surface soil sampling locations from 1977 Trocki gamma survey at MDA B. 
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Index map of the westem portion of TA·21 showing 
location of the details below 
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Fig. 16.2-5 Concentration contours for tritium and plutonium-239/240 from the 1977 soil samples 
on the unpaved section of MDA B. 
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Fig.16.2-6 Concentrations of plutonium-2391240, cesium-137, and strontium-90 in soils sampled 
in MOA B in 1979. (Background location not to scale) 
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Fig.16.2·7 Concentrations of tritium, uranium. and plutonium-238 in soils sampled in MDA 8 in 
1979. 
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Index map of TA-21 showing approximate location of detail below. 
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Chapter 16 Material Disposal AreasDescription & Sampling Plan 

MDA B 1983 Soil Survey, Tritium 
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samples were collected after the area was renovated. 
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MDA B 1983 Soil Survey, Plutonium-239/240 
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Moisture Content (Percent by Volume) 
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• Moisture Content (Percent by Volume) 
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Flg.16.2-23 Fall 1990 surface soils sampling plan at MDA B. These samples were collected as 
part of the low-level radioactive waste surveillance program. 
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Fig.16.2-26 Cross sections for MDA B showing schematic layout of the disposal beds and 
locations of initial characterization drill holes. Drill holes outside the plane 
of the section are dashed. 
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III TABLE 16.2-1 CHRONOLOGICAl EVENTS AT MOA B t;T 
~ ~. 

ar 'ti 
§= llaUl ~ Reference f.Y..!ml ~ 

too 
t:l ~ ..... 

lJ 1944-1952 MOAB N/A Conslruclion of pil(s) and disposal 01 solid wasle. ),. 
::!! Exact dimensions and number 01 pils nol known. 

., 
~ 

~ 

~ 

* 1948 MO(\B N/A On May 3, lire occurred in 60% ollhe open pit t;T 
~ Fire extinguished within two hours. ~ 
;::, I"l 

0- 1948 (7) MOAB N/A Hog wire lence was replaced with chain link 
., 

... lence. 
'6' 

.~ 6' ;:s 
1953 MDA B In caisson LA-6848-MS Vol. I. Gross alpha in soil. 

R<> (June) down-oradi.nl 01 MOA B 1963 USGS Administralive 

~ Release ~ "c: - 1966 MOAB N/A Western two· thirds ollhe area paved wilh '(j 
co ....... -. co asphah ::. - OQ and Ihen leased 10 the Counly of Los Alamos lor 

'"" Ihe slorage 01 RV-type vehicles. t: 
;:s 

1966 MOAB USGS Open Ale Report Moislure conlenl, Uranium, Plulonium. Gross 
Alpha, 
(February) LA-6848-MS Vol. I Gross Alpha, Gross Bela-Gamma. 

1966 MOAB LA-6648-MS Vol. I Beta-Gamma Survey (Geiger counler). 
September (7) 

1971 MDAB LA-6648-MS Vol. I Gross alpha (alpha counler) Gross 
(Noverroer) beta-gamma (beta-gamma counter). 

1976 MDAB LA-6848-MS Vol. I Visual observalion for maintenance and 
(August) (asphah por1ion) repair measures. 
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TABLE 16.2-1 CHRONOLOGICAL EVENTS AT MOA B i!: 
~ 

~ Reference .EYIUll it a: 
MOAB Unpublshed data Sudace Phoswich gamma survey surface soil .'tIt 

(unpaved portion) (Discussed In report that samples (Urarium. Plutonium, Gross alpha. :§ 
15 in preparation) Gross beta. and tritium). .!! 

3H• 238pu• 239Pu• 241 Am. 137 Cs, 226 Ac. ! MOAB. Los Alamos Notebook 

-5 sampling locations A411 Files 226Aa, and total U In soils (surface). ~ 
plus background ~ 
Depth: 0-1,1-10. and 
10-30 em 

..... 
MOAB. los Alamos Notebook 3H 235U 235U/236U 236p 239Pu I I I 0) 

" ,u, n p an 5. 0) 

5 sampling locations A411 Files ..... 
~ 

One location al MOA B los Alamos Notebook Gross gamma In soil. ~ 
Oeplh: 0-1.1-10. and A411 Files 
10-30 cm 

MOAB. N/A A decontamination crow removed some U·233 

Pu-239 contaminated soil 10 an active wasle 
disposal sile. 

MOAB. los Alamos Notebook 3H, 236pu• 239pu, and 90Sr In peels, pulp, and 
Peaches (1 Iocalion) A411 Files pils of peaches. 
location nol Idenlilied 

MDA B, exactlocalion los Alamos Nolebook Moisiure content, U. and 239pu• In soil from new 
not idenlilied A411 Files sewer dllCh. 
(excavation samples) new 
sewer ditch 
Depth: 110-120; 100-130; 
90-113 elc. 

1 ..... 
• i 
Cl. 

• • 
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TABLE 16.2-1 CHRONOLOGICAl EVENTS AT MOA B 

I::l 
Q) -
~ tJ 
is" llaI.Ii ~ Reference ~ ~. 

§= ~ 

3H. 238pu. 239pu and Gross gamma in soil. 
c,.., 

~ 1981 MOA B. 121oca1ions. I::l 
:0 -!! Oaplhs nol idenlilied nor ;:.t.. 

~ 
iocalion ldentilied ""f 

C\) 

I::l 

~ 1982-1987 MOAB N/A A series of experimenls was initiated and 
c,.., 

~ implemented on Ihe unpa\led portion 10 tJ 
~ evaluate 

[!; 
!"; 

0- Irench cap design on moisture and vegetative ""f 

... "6' 
~ 

penetration into buried wasle. .... 
<5' 

1982 MOAB N/A The sur1ace 01 the unpaved eastern area was 
;::: 

renovated because 01 the presence 01 exposed R<> 

~ waste and 01 surtace contamination. The lence t..-:l 
I::l 

'0:: was moved outward ten leet. All vegelalion was .g ...... removed. a soil cover added. compacted and 10 
10 -reseeded. -. ;::: 

(II::! 

1982 MOAB. Los Alamos Notebook 3H• U. 238pu• 239pu in soil (sur1ace). 1~ '" locations lor soil A411 Files 
Depths: 0-1. 1010. 
10-30cm 

1982 MOA a.location not los Alamos Notebook Gamma spectrum analysis in peels. PU~. and 

identified pits 01 peaches. 

1982 MOA B. 23 locations Los Alamos Notebook TLOdata. 
No. 23820 

1982 MOA B. research plots LA-10573-MS Soil Moisture. 

1983 MOA B. Sampling depths: Los Alamos Notebook Soil. Special grid. 

0-1.1-10. and 10-3Ocm: A411 Files 3H• U. 238pu• 239Pu and Sc. 

Sampling location: special 
grid 
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spectrum. 

1984 
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1985 

TABLE 16.2·1 CHRONOLOGICAL EVENTS AT MDA B 

\.QQal1Qn 

MOA B. Locations: B2 

and B2 subsurface. 
Depths: 0-3, 3-8, 8·13, 
13·18, etc. H) 

MDA B. Location: 
Basefine Depths: 0-1. 
HO, 10-30 cm 

MOAB 

MDA B. 23 locations 

MOA B. research plots 

MOA B. 3 locations Bl, 

B2, B3. soli depths 

01-, 1-10. 10-14, 

10-18, 10-25 cm 

MOA B. research plots 

MDA B. 21 locations, 
soil subsurface 

MOA B, 23 locations 

MOAB. 

Belerence 

Los Alamos Notebook 

Los Alamos Notebook 
A411 Flies 

N/A 

Los Atamos NOlebook 
No. 23820 

LA-10573-MS 

Los Alamos Nolebook 

A411 Files 

LA-10573-MS 

Los Alamos Notebook 
Mil Files 

Los Alamos Notebook 
No. 23820 

Los Alamos Notebook 
A411 Files 

• 

Wn1 

Soil (B1 and B2) 3H, tolal U, 235U,238u, 

239p 137
C u, s. 

Soli 3H, U, 238pu• 239pu• 137 Cs. 

Animal pen and sheller 238pu, 239pu. 

TLDdata. 

SOil moisture. 

Vegetallon 
3 238 H, U. Pu. gamma speclrum. 

Soil (surface) 3H• 238pu• 239Pu gamma 

Field survey: Gamma uRometer, Phoswlch. 

Soil moisture. 

Soli (subsurface) (BI and B2). 238pu• 239pu. 

TLDdala. 

Annual site inspection: breach 01 continemenl. 
condition 01 cap. intrusion. other. 
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Location Relerence Emll 

UOA B, research plots LA-10573-MS Soil moisltue. 

MOA B, 23 locations Los Alamos Notebook TLOdata. 
No. 23820 

MOAB Los Alamos Notebook Surface Reconnaissance. 

UOA B, 23 Localioos Los Alamos Report TLOdata. 
LA-10992-ENV 
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l;j -E -.. 

Q... c:: 
00 ..!l! 
:::: Il.. '- TABLE 16.2·11 i!: -.. 

~ MDA 8 SOIL SURVEY SAMPLES (1977) ~ 
l;j 

i:i: V) 

~ 
CC 
.<t:::, 

:::: lab. I.D. Gross a Gross c Tritium TOTAL 241Am 238pu 239/240Pu 137Cs S I;) Sample Number pCI/g pCI/g nC11f Uranium pClIg pCilg pCl/g pCl/g J!! '-.... .9- Number mgJg ~ I.. BKGD.a,b 7.20a 3.4a 0.023b 0.005a 0.025a 1.09a 
t.J 8-'-'l 
'U 
Q -
~ 

C}I 
77.06540 BS·1 4.40 3.70 11.80e ~ ~ 77.06541 BS·2 4.30 4.30 13.80e 

-.:t:: 77.06542 BS·3 16.00c 5.70 12.20e 7.65c -.. 
l;j , 77.06543 BS·4 8.60 8.60c 18.00c 
'-'l 
I;) 77.06544 88·5 5.10 3.20 16.40e -Q) 
S} 77.06545 B5·6 6.80 6.40 14.10c Q) 

. '- -Q ~ 
""- 77.06546 BS·7 9.10 5.40 16.90e :; l;j 

'i::: 77.06547 BS'8 7.30 7.30 37.10e 
'U 77.06548 85·9 l'.00c 6.50 26.70e .... 
l;j 77.06549 85·10 6.20 4.30 12.50e 
~ 77.06550 85-11 46.00c 5.40 513.00e 1.40e 0.01 10.10c 

77.06551 BS-12 4.40 5.10 14.50e 
77.06552 BS·13 11.00e 4.30 11.80e 
77.06553 B5·14 5.80 7.00 4.60 
77.06554 8S-15 5.30 4.50 10.00e 
77.06555 OS-16 5.10 4.60 17.20c 

7706556 05-17 6.40 6.60 9.40e 
77.06557 BS-18 3.00 4.10 17.10e 
77.06556 B5·19 5.80 6.10 15.20e 
77.06559 135-20 6.10 5.70 17.40e 
77.06560 B5·21 570 6.50 22.10e 
77.06561 08'22 27.00c 6.50 51.40e 7.70c 0.63c 47.60e 0.07 
77.06562 I3S·23 6.20 3.80 23.20e 
77.06563 8S-24 3.80 3.80 17.50e 
77.06564 85·25 4.50 5.40 18.60e 
77.06565 B5-26 6.20 4.20 19.70e 
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~ 10 

Z III 
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TABLE 16.2-11 
MDA B SOIL SURVEY SAMPLES (1977) 

Lab. 1.0. Gross a Gross c Tri1lum TOTAL 241Am 
Sample Number pCl/g pClIg nC11I Uranium pClIg 
Number mglg 

BKGD.a.b 7.208 3.4a 0.023b 

77.06565 BPS-3 370.00c 560.00c 7.7 635.00c 

77.06566 BPS-4 7.10 6040 963.00c 
77.06567 BPS-5 10.00c 152.00c 21.30c 13.00c 
77.06588 BPS-6 3.10 99.00c .345 
77.06589 BPS-7 200.00c 560 24.60c 5AOc 71.00c 
77.06590 BPS-6 6200.00c -15.00 7.30 9.70c 233.00c 
77.06591 BPS-9 17.00c 6.50c 24.80c 6.30c 52.20c 
77.06592 BPS·l1 2000.00c 18.00c 31.70c 8.l0c 

BPS-12A 43.60c 
BPS-12B 11.62c 100.00c 0.00 
BPS·12C 11.20c 
BPS-12D 17S.00c 1.90 
BPS-12E 24.30c 
BPS-13 58.20c 

aUpper limit background levels from Pur1ymun (1987). 
bUpper limit background levels 'rom The Environmental & Surveillance Group (1980). 
cAbove background activity. 

• • 

238pu 239/240pu 
pClIg pClIg 

0.0058 0.025a 

0.03c 22.10c 

-0.03 27.60c 

0.79c 

5.00c 257.00c 
130.00c 

0.78c 51.90c 
27.10c 1370.00c 
20.00c 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 

137Cs 
pCl/g 

1.09a 

0.69 

127.00c 

0.48 
1.03 
0.92 
0.71 
0.00 
B.OOe 
0.00 
0.43 
0.00 
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TABLE 16.2-111 • MOA 8 SOli. SURVEY SAMPLES (1978) 

Loe. 239,240Pu 90S r 226Aa Th O1h.r 
pCilg pCilg pCilg mg/g 

BKGO.a .025a .88a .005b 

BS-l 8.37:1:0.03 0.72±0.08 1.2:1:0.3 10.8:1:.6 0.53:1:0.07 137 Cs -o.3:1:0.~ 227 Ae 

BS-2 0.975:1:0.017 0.9:1:0.5 10.8±6 0.71:1:0.10 137 Cs -o.9:I:O.~ 227 Ae 

BS·3 6.92:'0.07 0.53:1:0.07 0.9:1:0.3 11.3:1:.6 1.30:1:0.13 137C1 0.I:1:O.9
227

Ae 

BS-4 3.77:1:0.05 1.4:1:0.3 11.7:1:.6 1.06:1:0.08 137 Cs 0.0:1:0.2
227 

Ae 

BS-5 0.438:1:0.013 1.66:1:0. 11 1.3:1:0.2 11.6:1:.6 0.20:1:0.05 137 Cs 0.0:1:0.5 227 Ae 

BS-6 14.36:1:0.12 1.19:1:0.17 10.2:1:.8 0.92:1:0.08 137 Cs -0.5:1:0.5 227 Ae 

BS·7 8.19:1:0.08 1.27:1:0.11 0.73:1:0.13 11.8:1:.6 0.80:1:0.08 137 Os 0.1:1:0.5 227 Ae 

BS·8 3.03:1:0.0~ 1.3:1:0.3 13.0:1:6 1.39:1:0.14 137 Cs 0.3:1:0.9 227 Ae 

BS·9 9.34:1:0.10 0.70:1:0.09 1.7::0.4 11.3:1:.8 1.14:1:0.14 137 Cs .2.0:1:1.1 227 Ae 

BS-l0 4.42:1:0.0. 1.7-0.4 10.3:1:.8 0.49:1:0.07 137 Cs 0.8:1:0.5
227 

Ae 

8S·11 1.6:1:0.2 1.03:1:0.07 137 Cs pciIg 

0.80:1:0.20 2~1 Am pciIg 

8S·12 0.718:1:0.015 1.54:1:0.10 1.54:1:0.18 13.~±.6 1.25:1:0.1 ~ 137 Cs -0.8H.O 227 Ae 

8S·13 0.908:1:0.018 1.23:1:0.11 12.4:1:.6 0.78:1:0.05 137 Cs 0.2:1:0.2
227 

Ae 

BS·l~ 11.91%0.12 1.73:1:0.11 1.07:1:0.10 10.2±.8 1.06±0.08 137 Cs -0.1:1:0.4 227 Ae 

8S-15 1.73:1:0.03 1.09:1:0.14 13.2:1:.6 0.84:1:0.07 137 Cs O.O:I:O.~ 227 Ae 

BS·16 6.19:1:0.06 0.55:1:0.13 1.39:1:0.12 13.3:1:.6 1.06:1:0.06 137 Os 0.2:1:0.2
227 

Ae 

8S'17 1.12:1:0.03 1.34:1:0.10 12.0:1:.6 1.87:1:0.11 137 Cs -0.5:1:0.5 227 Ae 

8S·18 7.59:1:0.08 0.78±1.2 1.15:1:0.14 13.3±.6 0.79:1:0.06 137 Cs 0.2:1:0.2 227 Ac • 8S·19 0.765:1:0.018 1.30:1:0.11 12.5:1:.6 0.85:1:0.07 137 Cs -0.7:1:0.6 227 Ae 

8S·20 1.16:1:0.03 1.0:1:0.3 11.9:1:.6 1.00:1:0.08 137 Cs -0.4:1:0.5 227 Ae 

8S·21 6.9:1:0.1 1.1:1:0.3 12.4:1:.6 1.69:1:0.10 137Cs 0.4:1:O.3
227

Ae 

8S·22 36.5:1:0.8 1.2:1:0.4 10.8:1:.6 0.27:1:0.05 137 Cs .0.5:1:0.4 227 Ac 

8S·23 2.69:1:0.04 1.25:1:0.13 1'.3±.6 0.49:1:0.06 137 Cs -0.2:1:0.5 227 Ae 

BS-2~ 1.27±0.03 1.7::0.~ 12.4:1:.8 0.80:1:0,08 137 Cs 0.1:1:0.8 227 Ae 

BS·25 1.27:1:0.02 1.2:1:0.3 10.9:1:.6 0.94:1:0.07 137 Cs 0.3:1:0.3
227 

Ae 

8S·26 5.09±0.08 1.3:1:0.3 12.8±.6 0.53:1:0.07 137 Cs 0.0:1:0.5 227 Ae 

BS·27 11.64:1:0.11 0.7±0.! 0.5:1:0.3 9.8:1:.8 0.29:1:0.05 137 Cs 0.0:1:0.5 227 Ae 

BS·28 34.2:1:0.6 1.0:1:0.3 8.1:1:.8 0.49:1:0.06 137 Cs .0.6±O.6 227 Ae 

BS-29 0.536:1:0.018 0.85±0. 11 15.1±.8 1.01:1:0.10 137 Cs _0.4:1:0.6 227 Ae 

8S·30 7.60±0.07 1.7:1:0.3 14.2:1:.8 1.30:1:0.08 137 Cs 0.1:1:0.3
227 

Ae 

8S·31 0.718:1:0.017 2.24:1:0.13 1. 08±0. 1 0 13.0:1:.6 1.31 :1:0.09 137 Cs -0.5:1:0.6 227 Ae 

BS·32 0.131:1:0.008 1.9:1:0.3 13.1:1:.8 0.45:1:0.05 137 Cs 0.7:1:0.4 227 Ae 

8S·33 3.21:1:0.0~ 0.74:1:0.09 1.4:1:0.3 14.3:1:.6 2.29:1:0. I 3 137 Cs -0.5:1:0.5 227 Ae 

8S·34 0.399±0.013 0.6:1:0.2 11.3:1:.8 1.24:1:0.10 137 Cs 0.2:1:0.3 227 Ae 

BS·35 12.6:1:0.3 1.8:1:O.~ 10.3:1:.6 1.82:1:0.11 137 Cs -0.7:1:0.6 227 Ae 

8S·36 16.9:1:0.2 1.1:I:0.~ 12.4:1:.6 1.13:1:0.07 137 Cs 0.0:1:0.3 227 Ae 

8S·37 9.56:1:0.19 1.17:1:0.13 10.9±.8 1.65:1:0.12 137 Cs .0.4:1:0.5
227 

Ae 

85·38 5.25:1:0.07 1.13:1:0.1~ 12.0±.8 0.72:1:0.06 137 Cs -0.3:1:0.5 227 Ae 

8S·39 0.86:1:0.02 1.51:1:0.12 1.33:1:1.5 23.0:1:.6 0.68:1:0.07 137 Cs 0.0:1:0.5 227 Ae 

8S·4O 0.751:1:0.018 1.6:1:0.3 1~.8:1:.8 0.43:1:0.05 137 Cs -0.4:1:0.5 227 Ae 

BS·41 12.67:1:0.12 1.5:1:0.1 1.19:1:0.14 10.H.6 0.57:1:0.04 137Cs 0.1:1:0.2
227 

Ae 

• 
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Chapter 16 Material Disposal Areas Description & Sampling Plan 

• TABLE 16.2-111 
MOA B SOIL SURVEY SAMPLES (1978) 

Loc. 239.240pu 90S r 226Ra Th Other 
pCilg pCilg P mg/g 

BKGO.a .025a .88a 

BS-42 1.50:1:0.03 0.8tO.2 1'.0±.6 0.83±O.06 137ca 0_3:1:0.4 227 Ac 

BS-43 0.751:1:0.019 0.77:1:0.1 1.0tO.3 11.7±.6 0_71±O.07 '37Cs 0_I:1:O.S
227Ac 

BS-« 0.089:1:0.006 0.46:1:0.11 8.7:1:.6 - 0.91±O.06 137CI -0.3±O.4 227 Ac 

BS-45 1.05HO.Ol a I.Q:l:O.l 1.4:0.4 12.U.B 1.9S±O.12 1370. -C.2±O.4 227Ac 

BS-46 2.874:1:0.018 0.2:1:0.6 10.9:1:.6 2.80±0.19 137C5 -C.4±O.7 227 Ac 

BS-47 0.189:1:0.008 0.5:1:0.1 0.8tO.2 10.8:1:.6 0.52±O.08 1370. -C.2±O.6 227 Ac 

BS-48 0.198:1:0.007 1.4tO.3 12.2:1:.6 1.67±O.10 137CII 0.7:1:0.5 227 Ac 

BS-49 1.65:t0.02 1.68:t0.14 0.99:1:0.06 10.0:t.6 1.56±O.09 137 C. -C.2±0.3 227 Ac 

BS-50 3.60:t0.05 1.3O:t0.14 12.8:1:.6 0.42±O.OS 137C. 0.3±O.3 227 Ac 

BS-51 1.64:1:0.03 2.04:1:0.17 1.2:1:0.4 12.7±.6 1 .67±O.1 0 137 Cs -0.5:1:0.5 227 Ac 
BPS 2 12.9:1:.08 0.6O±O.OS 137C. pcilg 

O.OO±O.SO 241 Am pcilg 
BPS 5 17.5:1:1.3 131 :1:9.00 137ea pciIg 

0.4O±O.20 241 Am pc:iJt 
BPS 8 1.4:1:0.3 0.98±O.08 137C. pciIg 

240.0:1:12.0241 Am pciIg 

·Upo« limit bacKground levels from Punymun (1987). 
trrhe upper limit background level for 226ft. is the same as It!.- for 23Bu which is from Purtyrnun (1987) . 

• 
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TABLE 16.2·IV 
MOA B PERIMETER SOil SURVEY SAMPLES (1979)a 

Sample Sample Sample Tritium Uranium 238pu 2391240pu 131Cs 221Ac 
Number Location Depth Value +/- Value +/. Value +/. Value +/. Value +/- Value ~/· 
(an) (pC ill) (lIg/gl (pCi/g) (pCi/g~ (pCi/g) (pCi/g) 
BKGD.b,c nob 3Ab O.OOSob 0.025 1.09b 0.04c 

BKGD.d 800 300 3.5 ~.0110 0.0020 0.201 0.008 79.04417 0·1 0.4 0.93 0.06 ·0.3 0.3 
79.04418 BKGD.d 1·10 1600 400 3.8 0.4 0.0037 0.0014 0.330 0.010 1.21 0.08 0.1 0.3 
79.04419 BS·l 0-1 2100 400 6.7 0.7 ·0.0007 0.0015 0.657 0.015 0.30 0.07 ·1.5 0.7 
79.04420 BS·l 1·10 2200 400 4.8 0.5 0.0005 0.0014 0.851 0.019 0.90 0.09 0.1 0.7 
79.04421 8S·1 10-30 0 300 4.0 0.4 0.0007 0.0011 0.089 0.005 0.29 0.09 1.4 0.8 
79.04422 8S·2 a-I 1900 400 5.0 0.5 0.0130 0.0020 3.330 0.040 0.65 0.05 ·0.1 0.4 
79.04423 BS·2 1-10 2600 400 4.2 0.4 0.0150 0.0030 3.500 0.040 0.55 0.06 0.1 0.4 
79.04424 as·2 10-30 1900 400 4.8 0.5 0.0150 0.0020 4.010 0.040 0.49 0.06 ·0.7 0.8 
79.04425 BS 3 0·1 700 300 7.0 0.7 0.0420 0,0040 3.160 0.040 3.23 0,19 ·0,3 0.9 
79.04426 BS·3 1-10 2300 400 8,7 0.9 0.0440 0.0040 5.870 0,070 2,06 0,13 -004 0,6 
79.04427 as·3 10·30 1800 400 3.9 0,4 0,0040 0.0015 1.188 0.019 0.31 0,16 -1,0 1.5 
79,04428 85·4 0-1 4700 400 7.0 0.7 -0.0019 0,0009 2.1S0 0.030 1.63 0.12 ·0.1 0.8 
79.04429 BS·4 1-10 25700 SOO 5.4 0.5 0.0290 0.0030 3.140 0.040 0.53 0,06 0.0 0.5 
79.04430 BS·5 0-1 5.0 0.5 0.0970 0.0050 15.500 0.130 
79.04431 as·5 1-10 110.0 10.0 0.0290 0.0030 2.350 0.030 
79.04432 as·5 10-30 7.2 0.7 0.0170 0.0030 24.700 0.200 
79,04433 85-5 10·30 56.0 6.0 0.0190 0.0030 24.900 0.200 

aThe ± values reported for each radionudide are an~licallaboratory uncertainty. 
bUpper limil background levels from Purtymun (1987). 
cThe upper limil background level lor Actinium 227 is the same as Uranium 235. The upper limil background level lor 23SU was derived Irom Purtymun's upper limit 
background level for lotal Uranium. 
dThss& samples. laken approximately 200 ft west 0' MOA 8. were inlended 10 document background concentralions near MOA B; however. 2391240pu levels in thes. 
samples were eighllimes the background level. 
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TABLE 16.2-V 
1980 MDA BAND GUAJE CANYON VEGETATKJN SURVEY SAMPLESII 

Sample Sample Tritium 235u 238pu 2391240pu 

NUmber Location Species Value (pCilt) -+1· Value(ppb) -+1- Value (pCVg) -+1- Value (pCVg) -+1-
BKGD.b,c 800b 156;: O.OOOlSb 0.00023b 

80.05340 1 Yucca 1400 300 160 50 -0.0040 0.0040 0.0160 0.0060 
80.05341 1 Artemesla -1800 300 1310 130 ·0.0040 0.0030 0.1170 0.0150 
80.05342 2 Juniper 600 300 930 100 0.0013 0.0005 0.0640 0.0030 
80.05343 3 Melilolus 2900 300 390 SO 0.0030 0.0030 0.2290 0.0130 
80.05344 3 Andropagon 7300 400 390 SO 0.0075 0.0018 0.3170 0.0130 
.80.05345 3 Quercus 809000 13000 1230 130 0.0043 0.0012 0.0490 0.0030 
80.05346 4 Cercocarpus 2400 300 790 80 0.0023 0.0007 0.0930 0.0040 
80.05347 4 Quercus 3000 300 1020 100 0.0104 0.0014 0.5100 0.0150 
80.05348 4 Andropagon 2300 300 590 60 0.0019 0.0012 0.0770 0.0060 
80.05349 5 Guttlarlazla 543000 9000 930 100 0.0580 0.0030 0.1160 0.0040 
80.05350 5 Bouleloua 29900 700 9950 1000 0.0020 0.0030 0.5200 0.0200 
80.05351 5 Verbascum 374000 6000 1740 180 0.0044 0.0014 0.2500 0.0100 

GuaJe Con troll 
80.06867 Uocttla Scoparia -0.0005 0.0013 0.0070 0.0030 
80.06868 Mylilolur -0.0010 0.0020 0.0070 0.0030 
80.06869 Quercus Gambelll 0.0021 0.0019 0.0030 0.0040 
80.06870 Arlemesla 0.0004 0.0013 0.0120 0.0020 
80.06871 Bramus tectorium (dead) 0.0004 0.0003 0.0140 0.0010 
80.06872 Bouteloua gracilis 0.0012 0.0014 0.0190 0.0030 
80.06873 Pinus ponderosa 0.0020 0.0030 0.0680 0.0080 
80.06874 0,0102 0.0018 0.2840 0.0100 
80,06875 Pinus edulis 0.0034 0,0014 0.0500 0.0050 
80.06876 Juniperus monosperma -0.0003 0.0010 0.0370 0.0030 

a The ± VaJU9S reporled lor each radlonuclide are ana/ylk:allaboralory uncertainly. 
blJpper limil badc.ground leveillrom The Environmental & SUMlillance Group (1987). 
cOpper limit background level for 1J-235 calculated from the upper limit badlground level for lotal uranium provided by The Environmental & Surveillance Group 
(19B7). 
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I TABLE 16.2·VII 
.... 

~ ...... 
ARITHMETIC MEAN, STANDARD DEVIATION, AND COEFFICIENT 0\ 

OF VARIATION FOR RADIONUCLIDE RESULTS 

----------------

Sc U 
137

CS 
loilb d[)!l {gpb d[)!l UCIlg d[)!) 

Sample Type N X ± 10 COV Xi 10 COV X± 10 COV It 10 COV 
BKGD.o .00960 20600 .230 

Ponderosa Pine 5 . growing In 
waste 
Soil around waste debris 6 2660±434 0.16 50701581 0.11 1681267 1.6 5780001323000 0.56 
(>l00cm) 
lillar - pine needles 2 111±11.3 0.10 430±20.5 0.048 385±28.3 0.074 3570±764 0.21 
uner -ITisc. 1 262 585 423 7210 
Unbagged needles 3 10.4±.912 0.088 63.3±8.61 0.14 23.1±13.4 0.58 21.6±5.84 0.27 
Bole balk 2 9.94±8.86 0.89 70.1±49,4 0.70 28.2±36.8 1.3 10400t5830 0.56 
Bole wood 5 0.631±.0524 0.083 0.385±.195 0.51 8.50±11.21 1.3 5.27±1.59 0.30 
Root wood 5 3.78.!:7.22 1.9 lO.1±14.5 1.4 -0.699±1.96 2.8 2501328 1.3 I~ Root balk 4 141±96.0 0.68 3141199 0.63 3.80t6.56 1.7 23900t31000 1.3 

~ .... 
~ Ponderosa Pine - aU remaiolng -. C. 

Soil2cm 3 2510±382 0.15 5630±793 0.14 1075t389 0.36 5650±7340 1.3 
-.. 

"t. 0 ..... Soill0cm 3 2540±366 0.14 5290±497 0.094 289±266 0.92 4720±6180 1.3 {3' (,() 
Soil 25 em, 30 em 4 3070±760 0.25 4430±1030 0.23 110±96.3 0.88 1230±1270 1.0 (,() ..... 
Soil 45·55, 80 em 2 2840±368 0.13 4415±827 0.19 186±335 1.8 884±702 0.79 ~ 

c..., 

Soil 150·160 em 1 2450 4180 -46.9 1020 C. -.. 
Liller· pine needles 7 184±72.2 0.44 4261229 0.54 459±161 0.35 217±102 0.47 ).. 

);! liner - ITisc. 4 454±322 0.71 867±528 0.61 628±356 0.57 816±741 0.91 .... 
("\) 

~ Unbagged needles 14 20.0±9.48 0.47 76.7±93.2 1.2 77.9±39.6 0.51 13.0±12.1 0.93 c. 
c..., ..... Bole balk 11 43.3135.8 0.82 74.4±60.7 0.82 30.4±35.7 1.2 557±875 1.6 0 

~ Bole wood 16 0.391±.538 1.4 0.996±1.36 1.4 3.7U6.52 1.8 1.52±2.25 1.5 ("\) 
c..., 

CI) Root wood 2 14.3±18.1 1.3 36.3±28.7 0.79 -1.62±6.92 4.3 164±211 1.3 C") 

~ Roolbalk 4 2.80±5.20 1.9 412±445 1.1 15.5±25.4 1.6 997±1940 1.9 .... 
'6' e- ..... -. 

§= ~ 
;:!: 

~. 
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ii; TABLE 16.2-VII (eominued) t:::l 
0- ~. ~ 

~ 137
cS 239/240pu 

CJ 
Se U '" ~ ~ 

~ 
(ppbdryl (pgb dcxl IICIlg d£X1 lIeil" dcxl -.. 

Sample Type N X ± 10 COV X±10 COV' X.t:l0 COV Xi 10 COV )... 
"""C 

~ 
BKGD.O .0096° 2060° .23° M:l 

~ 
~ t:::l l! Peach and Elm (Deciduous Iree&) M:l 
III '" ::l Soil 2 em 1 4000 3730 476 18100 C"') 

0- """C ... Soill0em 1 4300 3240 383 29500 'B' 
~ Soil 25 em, 30 em 1 3770 3720 189 7850 .... 

5' Soil 80 em 1 3210 3800 72.7 12100 ;;:.J 

Unbagged leaves 4 26.5±15.5 0.58 47.9±18.2 0.38 -34.2 2.63 R<> 

it 
Bagged leaves 3 5.18±1.56 0.30 14.4±9.65 0.67 148 4.87 

~ Bole bar1< 2 22.5±24.3 1.1 40.0H6.7 1.2 96.0±63.6 0.66 15.3±3.25 0.21 
'< Bole wood 2 0.200±0.0290 0.15 7.681.488 0.064 1.33±5.43 4.1 4.10±0.431 0.11 ~ .... 
10 Rool wood 1 4.77 14.3 -4.27 62.1 ...... co -. .... Rool bar1< 1 0.530 602 83.8 4160 ;;:.J 

00 

Oak Chamisa Ribas falkVa (Shrubs) 
1'"1J is" 

Soil2em 3 2850±613 0.22 5900±1850 0.31 1200±560 0.47 14600±9330 0.64 ;;:.J 

Soill0em 3 3390±1500 0.44 5660±1750 0.31 664±110 0.17 5320±1850 0.35 
Soils 25, 30 em 3 3510±1500 0.43 4170±748 0.18 163±64.0 0.39 1670±759 0.45 
Soils 45-55, 80 em 2 2260±651 0.29 4020±141 0.035 -13.3±35.4 2.7 4140±5310 1.30 
Soil 150, 160 em 1 2730 3770 -35.8 729 
Soil no deplh. around wasle debris 
area (> 100 em) 2 3630±2690 0.74 15800±11900 0.75 75.5H.42 0.098 159000±219000 1.4 

Liller - pine needles 1 56.5 96.8 6570 255 
Uner - misc. 2 1100±1190 1.1 1720±1800 1.0 572±366 0.64 14300±181 00 1.3 
Unbagged leaves 6 23.3±3.67 0.16 62.U33.3 0.54 28.3±20.6 0.73 36.H8.15 0.22 
Bagged leaves 12 4.86±.848 0.17 21.0±12.8 0.61 26.9±31.4 1.2 5.2H3.76 .0.71 
Bole bark 3 85.4±73.9 0.87 650±746 1.1 252±219 0.87 98.4±12.4 0.13 
Bole wood 3 2.05±2.22 1.1 13.8H.44 0.54 12.0±9.49 0.79 21.6±3.44 0.16 
ROOlwood 1 39.6 210 -10.4 5.21 
Root bark 1 1.90 6250 121 113 

aTable Irom Wenzel el at (1987). 
°Upper timil background levels Irom The Environmental & SurveiHanee Group (1987). 
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~ .!!! '- TABLE 15.2-VIII 

Q.. -.. 

~ ~ MDA B SOIL SURVEY SAMPI.ESa 
~ 

V') 
li: ..:::I 

238Pu 239/240Pu tt 
~ Sample Sample Sample Tritium Uranium .'t: 
Cl Number Location Depth VahJe +/- VahJe +1- Value +/- VahJe +1- :§ .~ 

.9< (cm) (pCIII) (1l9/:l1 (pCi/g) (pCI/g) ~ 
10... BKGD.b 7200b 0.0050b 0.0250b ~ 1...1 3.40 

"" Q) 
~ 8-Q 

"... 

~ 83.02900 1L-10m 0-1 (nCill) 134 3 5.40 O.SO 0.0150 0.0030 0.6420 0,0170 ~ 
10... 83.02901 1L-l0m 1-10 (nCill) 126 3 4.80 0.50 0.0050 0.0030 0.3020 0.0120 ~ 
~ 83.02902 1L-10m 10-30 (nCI/I) 140 3 3.90 0.40 0.0100 0.0020 1.4900 0.0300 ...... 83.02903 1 L-20m 0-1 (nCIII) 112 2 4.10 0.40 0.0050 0.0010 0.33S0 0.0100 ~ 

"" 83.02904 lL-20m 1-10 86400 1400 4.30 0.40 0.0014 0.0000 0.1300 0.0060 Cl 
"... f} 83.02905 1L-20m 10-30 17400 400 3.80 0.40 0.0004 0.0010 0.0080 0.0020 \J) 
\J) '- 83.02906 1L-30m 0-1 (nCIII) 122 2 4.9 0.50 0.0055 0.0010 0.2990 0.0100 "... Q 

83.02907 lL-30m 1-10 94200 1800 5.1 0.50 0.0042 0.0010 0.1910 0.0090 ::... ...... 
~ . ~ 83.02908 lL-30m 10-30 ..... 

~ 83.02909 lL-40m 0-1 58300 1100 6.1 0.60 0.0450 0.0040 5.7700 0.0700 
~ 83.0'2910 lL-40m 1-10 36100 700 5.5 0.50 0.0230 0.0030 3.2900 0.0400 <.; 83.02911 lL-40m 10-30 65900 1200 4.3 0·40 0.0090 0.0040 0.7300 0.0200 

83.02912 lL-SOm 0-1 95000 2000 4.4 0.40 0.0043 0.0010 0.8600 0.0200 
83.02913 1 L-SOm 1-10 89900 1700 4.4 0.40 0.0090 0.0020 1.1300 0.0200 
63.02914 lL-SOm 10-30 40500 700 4.0 0.40 0.0050 0.0010 0.0700 0.0060 
63.02915 lU-10m 0-1 14.8 1.50 0.0350 0.0040 7.0200 0.0100 
83.02916 lU-l0m 1-10 
83.02917 lU-l0m 10-30 20500 500 4.0 0.40 0.0022 0.0010 0.1370 0.0090 
83.02918 lU-20m 0-1 6.5 0.70 0.2470 0.0120 42.100 0.5000 
83.02919 1U-20m 1-10 68500 1400 5.1 0.50 0.1740 0.0100 29.400 0.3000 
83.02920 lU-20m 10-30 49600 1000 3.8 0.40 0.0050 0.0020 0.9100 0.0200 
83.02921 lU-30m 0-1 
83.02922 1U·30m 1-10 
83.02923 1U-30m 10-30 53600 900 3.9 0.40 0.0021 0.0010 0.1050 0.0080 
83.02924 lU-40m 0-1 5.1 O.SO 0.0170 0.0030 3.3300 0.0600 
83.02925 lU-40m 1-10 4.5 0.40 0.0051 0.0010 0.4890 0.0170 
83.02926 lU-40m 10-30 20100 500 3.9 0.40 0.0010 0.0010 0.0100 0.0020 
83.02927 lU-50m 10-30 65100 1100 4.0 0.40 0.0150 0.0030 2.2900 0.0400 
83.02928 2C-Om 0-1 (nCIII) 234 4 3.8 0.40 0.0032 0.0010 7.3400 0.1000 

'0 83.02929 2C-Om 1-10 74300 1200 3.8 0.40 0.1420 0.0080 5.5800 0.0900 ....... 83.02930 2C-Om 10-30 36500 700 4.1 0.40 0.1470 0.0090 6.0000 0.1000 
t:) 

10... 

" !::! 83.02931 21.-10m 0-1 (nCill) 120 2 4.4 0.40 0.0330 0.0040 2.4800 0.0400 q) 

Z ... 
Q) 
Ol u 8!. 
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~ -.. -. \:) Il> ""-iil TABLE 16.2-VIII tI 0-
Ii) MDA B SOIL SURVEY SAMPLESa ~. 
§= <::) 
l:Ir c.,., 

\:) 

~ Sample SaITl>Ie Sample Trilium Uranium 238Pu 239/240pu -.. 
;t.. 

~ 
Number Location Oepth Valle +1- VakJe +1- Value +1· Valle .. 1- -.. 

(cm) (pCi/l) (J1g/~ (pCi/g) (pCI/g) 
!'!> 
t; ~ flKGD.b 7200b 0.0050b 0.0250b 

" 
3.40 tI iii !'!> 

:::I c.,., 

0- (") 

83.02932 2L-10m 1-10 59000 1000 4.9 0.50 0.5440 0.0180 33.200 
-.. .... 0.0400 'B' 

9J 83.02933 2L-10m 10-30 83500 1300 4.2 0.40 0.0029 0.0010 0.2320 0.0100 ..... C· 
83.02934 2L-20m 0-1 64500 1100 4.4 0.40 0.0057 0.0010 0.5000 0.0170 ;:: 
83.02935 2L-20m 1-10 (nCIII) 165 3 4.6 0.50 0.0930 0.0070 0.2800 0.0120 R<> 

~ 83.02937 2L-30m 0-1 (nCill) 113 1.9 4.1 0.40 0.0120 0.0070 0.2800 0.0300 ~ "'" 83.02938 2L-30m 1·10 80500 1300 4.5 0040 0.0029 0.0010 0.0620 0.0050 
~ ...... 

83.02940 2L-40m 0-1 (nCIII) 137 2 6.3 0.60 0.0200 0.0030 1.3400 0.0300 <0 
<0 -.. 

83.02941 2L-40m 1-10 (nCI/I) 101 1.7 5.1 0.50 0.0017 0.0010 0.1440 0.0070 -. ...... ;:: 
83.02943 2L-50m 0-1 (nCIII) 170 3 5.3 0.50 0.0084 0.0010 0.4350 0.0130 (l'I::) 

83.02944 2L-50m 1-10 (nCIII) 143 4 4.8 0.50 0.1270 0.0070 0.8200 0.0200 "I:l 
83.02945 2L-50m 10-30 92200 1700 4.2 0.40 0.0340 0.0030 0.0140 0.0020 E) 

;:: 
83.02946 2U-l0m 0-1 (nCill) 180 3 5.0 0.50 0.0210 0.0040 1.4600 0.0300 
83.02947 2U-l0m 1-10 59500 1000 4.5 0.50 0.0440 0.0050 4,4900 0.0600 
83.02948 2U-l0m 10-30 60200 1000 3.7 OAO 0.0090 0.0030 1.0300 0.0200 
83.02949 2U-20m 0-1 (nCIII) 145 3 7.4 0.70 0.1100 0.0200 21.200 2.0000 
83.02950 2U-20m 1-10 (nCI/I) 101 1.6 8A 0.80 0.2010 0.0200 31.800 3.0000 
83.02951 2U·20m 10-30 83100 1300 5.0 0.50 0.3460 0.0400 58.500 5.0000 
83.02952 2U-30m 0-2 59800 1100 5.1 0.50 0.0110 0.0080 2.9700 0.0500 
83.02953 2U-30m 2-10 52800 . 900 5.9 0.60 0.0470 0.0050 8.5100 0.1100 
83.02954 2U-30m 10-30 27800 600 4.2 OAO 0.0031 0.0010 OA520 0.0160 
83.02955 2U-40m 0-1 85200 1500 4.80 0.50 0.0140 0.0030 2.3300 0.0400 
83.02956 2U-40m 1-10 42700 800 4.10 OAO 0.0006 0.0010 0.2310 0.0120 
83.02957 2U-40m 10-30 20200 500 3.90 0.40 0.0005 0.0010 0.0140 0.0030 
83.02958 2U-50m 0-1 70000 1300 3.40 0.30 0.0460 0.0050 6.9800 0.0900 
83.02959 2U-50m 1-10 67400 1100 5.90 0.60 0.0100 0.0020 1.8600 0.0300 
83.02960 2U-50m 10-30 23200 500 7.30 0.70 0.0270 0.0040 3.8600 0.0600 
83.02961 3L-10m 0-1 (nCIII) 101.7 1.9 4.70 0.50 0.1230 0.0070 25.800 0.3000 
83.02962 3L-10m 1-10 91600 1600 4.50 0.50 0.1210 0.0070 20.000 0.2000 
83.02963 3l-10m 10-30 87100 1500 4AO OAO 0.0055 0.0010 0.7840 0.0170 

(J 
83.02964 3L-20m 0-1 (nCill) 118 2 4.20 OAO 0.0113 0.0010 0.6010 0.0130 .g i 83.02965 3L-20m 1-10 (nCi/l) 114 3 4.30 OAO 0.0610 0.0040 4.5300 0.0500 

Il> 83.02966 3L-20m 10-30 (nCi/l) 117 2 4.20 OAO 0.0080 0.0020 OA910 0.0160 ~ .... -.. 
t ..... 

• • • 0, 
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l::! a.. ,- TABLE 16.2-VIII 

~ 
-. 

~ MDA B SOIL SURVEY SAMPlESa ~ 
t55 it 
..:::! 239/240pu 

II: 
Sample Sample Sample Tritium Uranium 238Pu .-l::! :§ <;:) Number location Depth Valle +/. VahJe +/. VahJe +/- Valle +/-

't: (em) (pCltI) (Jlg/~ (pCI/g) (pCI/g) ..!! .9-
BKGD.b 7200b 0.0050b 0.0250b 1 J... 3.40 \,,) 

'" ~ 
Q -ti 83.02967 3l·30m 0-1 (nCIII) 205 4 7.10 0.70 0.0220 0.0030 1.5300 0.0300 ~ 

~ 83.02968 3l-30m 1-10 (nCi/l) 774 11 5.30 0.50 0.0470 0.0040 3.0400 0.0400 ~ 
~ 83.02969 3l-30m 10-30 
-.. 83.02970 3l-40m 0-1 (nCIII) 1301 19 21.20 2.10 0.3060 0.0100 18.600 ·0.1700 t.l 

'" 83.02971 3l-40m 1-10 (nCill) 174 3 9.80 1.00 0.4220 0.0120 27.000 0.2000 <;:) -~ 83.02972 3l-40m 10-30 Ol 
Ol .:::; 

83.02973 3l-50m 0-1 (nCill) 25600 400 5.90 0.60 0.1440 0.0070 8.1600 0.0900 ..... 
Q 

83.02974 3l-50m 1-10 (nCill) 7050 100 6.20 0.60 0.1130 0.0070 7.4900 . 0.0900 ~ - ::; t.l 83.02975 3l-50m 10-30 (nCill) 4740 70 4.50 0.50 0.0080 0.0010 0.3830 0.0130 .;:: 
~ 83.02976 3U-l0m 0-1 69600 1200 3.50 0.40 0.0270 0.0040 2.1800 0.0400 

~ 83.02977 3U-l0m 1-10 67100 1100 3.60 0040 0.0360 0.0040 5.7300 0.0800 
83.02978 3U-10m 10-30 
83.02979 3U-20m 0-1 (nCill) 105.9 1.7 3.40 0.40 0.0080 0.0080 1.0500 0.0300 
83.02980 3U-20m 1-10 85100 1400 3.70 0.40 0.0050 0.0020 0.9000 0.0300 
83.02981 3U-20m 10·30 37800 700 3.40 0.40 0.0006 0.0010 0.4510 0.0170 
83.02982 3U-30m 0-1 (nCill) 113 1.8 5.80 0.60 0.0770 0.0070 12.310 0.1500 
83.02983 3U-30m 1-10 90700 1400 6.70 0.70 0.5770 0.0500 102.20 10.000 
83.02985 3U-40m 0-1 (nCi/l) 104.8 1.6 9.20 0.90 0.0190 0.0030 2.7000 0.0500 
83.02986 3U-40m 1-10 83000 2000 4.70 0.50 0.0011 0.0010 0.4120 0.0160 
83.02987 3U-40m 10·30 37800 700 3.90 0040 0.0042 0.0010 0.0250 0.0030 
83.02991 4C-Om 0-1 84600 1400 4.00 0.40 0.0320 0.0040 2.7000 0.0500 
83.02992 4C-Om 1-10 93800 1500 3.70 0.40 0.0200 0.0040 1.8300 0.0400 
83.02993 4C-Om 10-30 73800 1300 3.70 0.40 0.0250 0.0030 2.3700 0.0400 
83.02994 4l-10m 0-1 (nCill) 164 '3 4.20 0.40 0.0570 0.0050 4.9800 0.0700 
83.02995 4l·10m 1-10 (nCi/l) 183' 3 4.50 0040 0.0490 0.0040 4.3200 0.0600 
83.02996 4l-10m 10·30 (nCI/I) 102.2 1.6 4.50 0.40 0.0280 0.0030 2.9200 0.0400 
83.02997 4l-20m 0-1 (nCi/l) 219 4 3,30 0.30 0.1510 0.0090 27.400 0.3000 
83.02998 4t-20m 1-10 (nCill) 497 7 3.50 0.40 0.1900 0.0090 33.700 0.3000 
83.02999 4l-20m 10-30 91200 1500 3.90 0.40 0.0760 0.0080 9.5900 0.9000 

I() 83.03000 4l-30m 0-1 (nCIII) 120 14 3.20 0.30 0.3100 0.0300 58.000 6.0000 

l -. 83.03001 4L-30m 1-10 (nCIII) 425 7 3.40 0.30 0.4120 0.0160 73.600 0.8000 
J... 83.03002 4l·30m 10-30 (nCi/l) 224 4 2.80 0.30 0.3830 0.0130 66.900 0.6000 ~ <0 ..... 
]" QI 

01 
!\l I..J a.. 

• • • 



~ ~ 
~ t\, ... 
"' ..... 

~ -. 
~ 
"-CI) TABLE 16.2-VIII 0 iil c:r MDA B SOIL SURVEY SAMPLESa ~. iii" 

~ 
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l:!.' ~ 

~ Sample Sample Sample Tritium Uranium 238pu 239/240pu "-
).. - Number Loealion Daplh Valle +/- Value +/. Value +/- Valla +/- ..... 

~ "' (em) (pCIII) (Jlg/~ (pCI/g) (pCI/g) ~ 
~ BKGD.b 7200b 3.40 0.0050b 0.0250b 0 
~ ~ Ib ~--"-.----. 

:::. ~ 

i3' ..... 
... 83.03009 4U-10m 0-1 (nCill) 124 3 4.90 0.50 0.0200 0.0030 1.7600 0.0300 '6' 
~ 83.03010 4U-10m 1-10 69400 1100 3.80 0.50 0.0280 0.0040 2.8400 0.0400 5' 

83.03012 4U·20m 0-1 (nCill) 102 1.7 4.40 0.40 0.0035 0.0010 5.3300 0.0700 ;::s 

83.03013 4U-.20m 1-10 72200 1200 3.80 0.40 0.0048 0.0050 5.9400 0.0800 Rt> 

~ 
83.03014 4U-20m 10·30 33400 700 3.50 0.40 0.0530 0.0050 6.1300 0.0900 ~ 

"t 83.03015 4U·30m 0-1 95200 1800 5.80 0.60 0.0150 0.0080 1.3500 0.0300 
~ - 83.03016 4U·30m 1-10 61800 1000 4.80 0.50 0.0110 0.0020 0.9000 0.0200 

<0 "-
<0 83.03017 .4U·30m 10-30 26300 600 4.50 0.50 0.0004 0.0010 0.0280 0.0040 .... 

;::s 
83.03018 4U·40m 0-1 75500 1500 4.90 0.50 0.0380 0.0040 5.0800 0.0700 I)Q 

83.03019 4U-40m 1-10 43600 800 5.50 0.60 0.0370 0.0050 5.7600 0.0800 "\:) 

83.03020 4U·40m 10-30 14600 400 4.60 0.50 0.0160 0.0030 2.2500 0.0300 S" 
;::s 

83.03024 1C-Om 0-1 63400 1100 4.10 0.40 0.0004 0.0010 0.0060 0.0010 
83.03025 1C-Om 1-10 (nCII) 119 14 4.30 0.40 0.0006 0.0000 0.0390 0.0030 
83.03026 1C-Om 10-30 (nCIII) 139 3 4.00 0.40 0.0150 0.0030 1.8500 0.0300 

a The ± values reported for each radionuclde are analytical laboratory uncer1ainty. 
bUpper limit background levels trom Purtyrnun (1987). 
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T A8LE lS.2-IX 
1982 MDA 8 SOIL SURVEY SAMPLESa 

Sample Sample saiJVe Tritium Uranium 238pu 
Number Location Depth Vaue +/. Value +/- Value 

(cm) (pCIII) (ppm~. (pCl/g) 
8KGD.b 7200b 3AO 0.0050D 

82.09371 8-1 0-1 18900 500 4.60 0.50 0.0005 
82.09372 8-1 1·6 25800' 500 4.60 0,50 0,0022 
82.09373 8-2 0-1 31200 500 5.10 0.50 0.0100 
82.09374 8·2 1-10 33400 500 4.80 0.50 0.0140 
82.09375 8-2 10-30 13000 400 3.80 0.40 0.0012 
82.09376 8·3 0·1 53100 1000 3.50 OAO 0.0080 
82.09377 8·3 1·10 13200 400 3.10 0.30 0.0070 
82.09378 8-3 10-30 10100 300 5.20 0.50 0.0110 
82.09379 8-4 0-1 45700 900 3.00 0.30 0.0007 
82.09380 8-4 1·10 12900 400 4.80 0.50 0.0100 

aThe ± values reported for each radio nuclide are analytical laboratory uncertainty. 
bUpper limit background levels from Purtymun (1987). 
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§ 
.l!! 2J9124°Pu 
~ +1- Value +/- <II 

(pCI/g) 8-0.0250b ...... 
~ 
~ 

0.0000 0.1160 0.0080 
0.0010 0.1170 0.0080 
0.0020 1.1800 0.0300 
0.0020 2.5900 0.0400 ...... 

Q) 

0.0010 0.2840 0.0110 Q) 
...... 

0.0020 0.2290 0.0100 ~ 
0.0020 0.2400 0.0400 :':E 
0.0020 0.6300 0.0160 
0.0000 0.4830 0.0140 
0.0020 0.5750 0.0160 
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TABLE 16.2-X 

-.. 
II> tJ iil MDA B SURFACE SOIL SAMPLESa,b 0- ~. 
CD" 

§= c 
~ 
I:l ~. -.. 

~ Samplo Sample Sample Tritium Uranium 238pu 239/240pu ~ .., 
Number Location Depth Valle +/- Value +/- Value +/- Value +/- ~ 

~ I:l 
(cm) (pCI/I) (l1g/g) (pCi/g) (pCi/g) ~ 

~ BKGO.c 7200c 3.40c 0.0050c O,0250c tJ 
'1J ~ ar ~ 
::J ("') .., 
0-

83.04582 N1EO 0-1 14900 1600 3.19 
~. .... 0.16 0.0005 0.0014 0.0200 0.0030 .... 

~ -. 83.04583 N1EO 1-10 18400 1900 3.25 0.23 0.0090 0.0030 0.7800 0.0300 c 
;:s 

83.04584 N1EO 10-30 9300 1000 4.16 0.21 0.0120 0.0030 1.2900 0.0500 R<> 83.04585 N1E2 0-1 16500 1700 3.87 0.19 V) 

~ 83.04586 N1E2 1-10 7900 900 3.86 0.19 0.0004 0.0015 0.0035 0.0018 I:l 
'ooc: 83.04587 N1E2 10-30 10400 1100 4.45 0.22 -0.0011 0.0014 0.0049 0.0017 ,g .... 
ID 83.04588 N1E4 0-1 17600 1800 3.63 0.18 0.0029 0.0017 0.0080 0.0020 -.. -. ID 

83.04589 N1E4 10300 
;:s ...... 1-10 1300 3.90 0.20 0.0005 0.0015 0,0040 0.0020 OQ 

83.04590 N1E4 10-30 10000 1100 3.90 0.20 -0.0007 0.0014 0.0029 0.0014 '1J 
83.04591 N1E6 0-1 13000 1400 4.52 0.23 0.0015 0.0009 0.0007 0.0009 is'" 
83.04592 N1E6 1-10 9400 1000 3.52 0.25 0.0005 0.0015 0.0032 0.0018 

;:s 

83.04593 N1E6 10-30 20000 2000 3.76 0.19 0.0006 0.0016 0.0010 0.0020 
83.04594 N1E8 0-1 24000 2000 3.61 ,0.18 0.0027 0.0018 0.0021 0.0016 
83.04595 N1E8 1-10 8000 900 3.64 0.18 0.0010 0.0016 0.0021 0.0014 
83.04596 N1E8 10-30 7800 900 3.98 0.20 0.0006 0.0017 0.0011 0.0018 
83.04597 N1El0 0-1 24000 2000 3.71 0.19 0.0029 0.0019 0.1410 0.0100 
83.04598 N1El0 1-10 15900 1700 3.54 0.18 0.0021 0.0017 0.0011 0.0017 
83.04599 N1El0 10-30 9300 1000 4.16 0.21 -0.0005 0.0017 0.0005 0.0014 
83.04600 N1E12 0-1 27000 3000 3.70 0.19 0.0016 0.0014 0.0110 0.0030 
83.04601 N1E12 1-10 35000 4000 3.63 0.25 0.0010 0.0030 0.0090 0.0030 
83.04602 N1E12 10-30 10900 1200 3.87 0.19 0.0023 0.0013 0.0053 0.0017 
83.05615 N1E14 0-1 16600 1700 0.0010 0.0020 0.0050 0.0020 
83.05616 N1E14 1-10 10900 1200 0.000'\ 0.0013 0.0042 0.0018 
83.05617 N1E14 10-30 12600 1300 3.89 0.20 0.0013 0.0011 0.0020 0.0011 
83.05618 N1E16 0-1 14600 1500 3.77 0.19 0.0009 0.0013 0.0027 0.0015 
83.05619 N1E16 1-10 12900 1400 3.74 0.19 0.0018 0.0019 0.0040 0.0020 
83.05620 N1E16 10-30 13100 1400 3.72 0.19 -0.0006 0.0016 0.0070 0.0020 
83.05621 N1E18 0-1 21000 2000 3.82 0.19 0.0011 0.0017 0.0027 0.0019 
83.05622 N1E18 1-10 10700 1100 3.58 0.18 -0.0017 0.0016 0.0022 0.0019 \) 

~ 
83.05623 N1E18 10-30 6100 700 3.64 0.18 -0.0004 0.0006 0.0027 0.0017 .[ 
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TABLE 16.2-X i!: '--.. 
MDA B SURFACE SOILSAMPLESa,b ~ ~ 

~ & V) 

a(:j .1:: 

~ Sample Sample Sample Tritium Uranium 238pu 239/240pu :§ 
C) .S! '- Number Location Depth Valle +/- Valle +/- Value +/- Valle +/- ~ 
.... 
. & (cm) (pCi/l) (~g/g) (pCl/g) (pCl/g) 10... <II 

I..J BKGD.c 7200c 3.40c 0.0050c 0.0250c 8-'" ~ ..-~ ~ 
~ 83.05624 N1E20 0-1 11100 1200 3.49 0.18 0.0027 0.0013 0.1090 0.0080 ~ 
~ 
10... 83.05625 N1E20 1-10 50000 5000 3.49 0.18 0.0060 0.0020 0.8000 0.0300 -.:t:: 
-. 83.05626 N1E20 10-30 10100 1100 3.52 0.18 0.0130 0.0030 3.8000 0.1300 
~ 

83.05627 N3EO 0-1 3500 4000 4.81 0.24 0.0190 0.0040 3.0500 0.1100 ..-'" 0) C) 
83.05628 N3EO 1-10 27000 3000 4.41 0.22 0.0080 0.0030 1.6900 0.0700 0) t:). 

'" 83.05629 N3EO 10-30 9800 1100 4.51 0.23 0.0210 0.0040 2.7500 0.1100 :... '-Q 83.05630 N3E2 0-1 21000 2000 3.75 0.19 0.0018 0.0019 0.0040 0.0020 ~ -. 
~ 83.05631 N3E2 1-10 19000 2000 3.65 0.18 -0.0010 0.0020 0.0030 0.0030 'i:: 83.05632 N3E2 10-30 8500 900 4.16 0.21 -0.0015 0.0017 -0.0010 0.0020 ~ 
~ 83.05633 N3E4 0-1 22000 2000 3.76 0.19 0.0020 0.0020 0.0010 0.0020 
~ 83.05634 N3E4 1-10 9300 1000 4.24 0.21 -0.0012 0.0015 0.0006 0.0012 

83.05635 N3E4 10-30 9200 1000 4.20 0.21 0.0010 0.0030 0.0070 0.0030 
83.05636 N3E6 0-1 31000 3000 3.63 0.18 0.0008 0.0016 0.0040 0.0030 
83.05637 N3E6 1-10 12200 1300 3.68 0.18 0.0017 0.0019 0.0030 0.0030 
83.05638 N3E6 10-30 14500 1500 4.03 0.20 -0.0005 0.0015 0.0010 0.0015 
83.05639 N3E8 0-1 25000 3000 3.73 0.19 0.0008 0.0017 0.0030 0.0030 
83.05640 N3E8 1-10 7100 800 3.48 0.17 0.0037 0.0019 0.0053 0.0018 
83.05641 N3E8 10-30 10500 1100 4.01 0.20 0.0015 0.0011 0.0090 0.0030 
83.05642 N3El0 0-1 18100 1900 3.56 0.25 -0.0020 0.0020 0.3000 0.0300 
83.05643 N3El0 1-10 21000 2000 3.61 0.18 0.0009 0.0017 0.0410 0.0070 
83.05644 N3El0 10-30 7000 800 4.29 0.22 0.0010 0.0020 0.0010 0.0020 
83.05645 N3E12 0-1 31000 3000 3.72 0.26 0.0080 0.0040 0.8300 0.0400 
83.05646 N3E12 1-10 9100 1000 3.98 0.20 -0.0010 0.0020 0.0010 0.0020 
83.05647 N3E12 10-30 6400 700 4.37 0.22 0.0020 0.0020 -0.0010 0.0030 
83.05648 N3E14 0-1 31000 3000 3.98 0.20 -0.0020 0.0020 0.0090 0.0030 
83.05649 N3E14 1-10 11400 1200 4.19 0.21 -0.0018 0.0018 0.0020 0.0020 
83.05650 N3E14 10-30 6500 800 4.31 0.22 0.0007 0.0016 -0.0010 0.0030 
83.05651 N3E16 0-1 16300 1700 3.70 0.26 0.0040 0.0020 0.0060 0.0030 
83.05652 N3E16 1-10 9000 1000 4.04 0.20 0.0010 0.0020 0.0080 0.0020 IQ 

'0 
83.05653 N3E16 10-30 7000 800 3.55 0.25 0.1600 0.0200 1 ...., 

10... IQ 
~ ..-.... 
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TABLE 16.2-X ....... 

~ MDA B SURFACE SOIL SAMPLESa.b tJ 
iii' ~. 

§= Cl 
C"'! 

~. ~ 

~ 
"-

Sample Sample Sample Tritium Uranium 238Pu 239/240pu ~ .., 
~ Number Location Depth Value +f- Valle +/- Value +/- Value +1- l'I> 

(cm) (pCill) (Jig/g) (pCI/g) (pCI/g) ~ 

'" tJ "'1:) BKGO.c 7200c 3.40c 0.0050c 0.0250c 
iii l'I> 

C"'! :::. ---- q 
0-... 83.05654 N3E18 0-1 19200 2000 3.64 0.26 0.0021 0.0017 0.0026 0.0016 

'6' 
~ 

..... -. 83.05655 N3E18 1-10 9600 1000 3.59 0.18 0.0005 0.0015 0.0050 0.0020 Cl 
;:s 

83.05656 N3E18 10-30 4700 600 3.20 0.22 0.0012 0.0017 0.0080 0.0030 R-> 

~ 
83.05657 N3E20 0-1 13100 1400 3.67 0.18 0.0030 0.0020 0.3340 0.0170 V:I 
83.05656 N3E20 1-10 17100 1600 3.69 0.26 0.0045 0.0019 0.2950 0.0150 ~ 

"C 83.05659 N3E20 10-30 4500 600 3.29 0.23 0.0005 0.0015 0.0250 0.0040 .g ..... 
10 83.05660 N4E10 0-1 15300 1600 3.61 0.16 0.0017 0.0014 0.1930 0.0130 "-10 -. ..... 83.05661 N4E10 1-10 12600 1400 3.58 0.25 0.0015 0.0018 0.3460 0.0170 

;:s 
(Xl 

83.05662 N4E10 10-30 3100 500 3.94 0.28 0.0005 0.0012 0.0270 0.0040 "'t::l 
83.05663 N4E12 0-1 12500 1300 2.32 0.16 0.0260 0.0040 0.1770 0.0100 S"' 
63.05664 N4E12 1-10 45000 5000 2.80 0.20 0.0039 0.0017 0.2550 0.0150 

;:s 

83.05665 N4E12 10-30 12700 1300 3.57 0.25 0.0057 0.0019 0.4200 0.0200 
83.05666 N4E14 0-1 13100 1400 4.24 0.21 0.0010 0.0020 0.1670 0.0130 
83.05667 N4E14 1-10 19000 2000 3.79 0.19 0.0010 0.0016 0.2370 0.0130 
83.05668 N4E14 10-30 13900 1500 3.98 0.20 0.0010 0.0030 0.0009 0.0030 
83.05669 N4E16 0-1 43000 4000 3.91 0.20 0.0070 0.0030 0.3330 0.0190 
83.05670 N4E16 1·10 12900 1400 3.86 0.27 0.0020 0.0020 0,4700 0.0200 
83.05671 N4E16 10-30 3500 500 3.91 0.20 0.0030 0.0020 0.0670 0.0070 
83.05672 N4E20 0-1 67000 7000 .3.27 0.16 0.0060 0.0020 0.0390 0.0050 
83.05673 N4E20 1-10 27000 3000 3.08 0.22 0.0028 0.0017 0.0910 0.0080 
83.05674 N4E20 10-30 14700 1500 3.80 0.19 0.0012 0.0017 0.0090 0.0020 
83.05675 SlEO 0-1 81000 8000 4.54 0.23 0.0280 0.0050 3.2900 0.1300 
83.05676 S1EO 1-10 92000 9000 4.11 0.21 0.0014 0.0016 0.0570 0.0060 
83.05677 SlEO 10-30 66000 7000 3.74 0.19 0.0017 0.0014 0.4390 0.0190 
83.05678 S1E2 0-1 7200 800 3.83 0.19 0.0018 0.0015 0.3320 0.0160 
83.05679 S1E2 1-10 8800 1000 4.09 0.21 0.0004 0.0012 0.2390 0.0120 
83.05680 S1E2 10-30 15100 1600 4.19 0.21 0.0031 0.0017 0.4600 0.0200 
83.05681 S1E4 0-1 42000 4000 3.51 0.18 0.0030 0.0020 0.0500 0.0060 
83.05682 S1E10 0-1 18500 1900 3.73 0.19 0.0210 0.0030 1.2900 0.0500 () 

~ 
83.05683 S1E10 1-10 11600 1200 3.59 0.18 0.0026 0.0013 0.1280 0.0080 ~ 
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TABLE 16.2-X 
MDA B SURFACE SOIL SAMPLESa,b 

Sample Sample Sample Tritium Uranium 238pu 
Number Locallon Depth Value +/- Valle +/- Value 

(cm) (pCIII) (Ilg/g) (pCI/g) 
BKGD.c 7200c 3.40c 0.0050c 

83.05684 SlEl0 10-20 22000 2000 4.05 0.20 0.0024 
83.05685 SlE12 0-1 5400 700 4.13 0.21 0.0026 
83.05686 SlE12 1-10 36000 4000 3.77 0.19 -0.0013 
83.05687 SlE12 10-30 12500 1300 4.56 0.23 0.0080 
83.05688 SlE14 0-1 19000 2000 4.07 0.20 0.0030 
83.05689 SlE14 1-10 19000 2000 3.81 0.19 0.0032 
83.05690 SlE14 10-30 14000 1500 3.83 0.19 0.0009 
83.05691 SlE16 0-1 5100 600 2.96 0.21 0.0010 
83.05692 SlE16 1-10 18400 1900 3.60 0.18 0.0024 
83.05693 SlE16 10-30 13300 1400 4.96 0.25 0.0038 
83.05694 SlE18 0-1 12800 ,1400 3.53 0.25 -0.0010 
83.05695 SlE18 1-10 15400 1600 4.24 0.21 -0.0011 
83.05696 SlE18 10-30 8100 900 4.33 0.22 0.0005 
83.05697 SlE20 0-1 13000 1400 4.27 0.21 0.0030 
83.05698 SlE20 1-10 46000 5000 4.45 0.22 0.0029 

8Mayfield (1983). 
bThe ± values reported lor each radlonuclide are analy1icallaboratory uncertainly. 
cUpper limit background levels Irom Purtymun (1987). 

• • 

ffi 
'-.e 
c: 
..!!! 
0... 
i!: 
~ 
it a: 
.1:: 

:§ 
239/240pu 

..!!! 
+/- Value +/- ~ (pCi/g) 8-0.0250c -C\I , 

0.0014 0.2110 0.0110 ~ 
0.0014 0.1280 0.0080 
0.0016 0.0460 0.0050 
0.0020 0.3240 0.0180 -0) 

0.0017 0.1830 0.0110 0) -0.0012 0.0760 0.0060 ~ 0.0015 0.0870 0.0070 ::re 
0.0020 0'.0100 0.0030 
0.0018 0.2710 0.0140 
0.0019 0.3350 0.0180 
0.0020 0.0340 0.0050 
0.0017 0.1510 0.0110 
0.0013 0.0920 0.0080 
0.0020 0.3600 0.0200 
0.0015 0.2030 0.0100 
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~ TABLE 16.2-XI 
MDA B SURFACE SOIL SAMPL'Esa,b 

Qj 

s: 
lO:I.' 

l:J 
!! Sample Sample Sample Tritium Uranium 238pu 

i Number Location Depth Value +1- Value +1- Value 
(cm) (pCill) (ppm) (pCi/g) 

'1:1 
iii 

BKGD.e nOOe 3AOe 0.0050c 

::a 
0-... 

84,04056 B-1 0-1 4800 600 0.0009 !B 84.04057 B-1 1-10 2700 400 0.0054 
84.04058 B·1 10-14 2400 300 0,0008 

~ 
84.04059 B-2 0-1 2400 300 0.0043 
84.04060 B-2 1-10 1800 300 0.0080 

~ 
84.04061 B-2 10-18 1800 300 0.0070 ..... 

10 84.04062 B·3 0-1 2500 300 0.0220 10 ..... 84.04063 B-3 1-10 2300 300 0.0228 
84.04064 B-3 10-25 2400 300 0.0017 

-Maylield (1984). 
bThe ± values reported lor each radionuclide are analytical laboratory uncertainty. 
cUpper limit background levels .rom Purtymun (1987). 

i 
..... 

I 
10 • • 

~----- .~ ,-------

239/240pu 

+1- Value +1-
(pCi/g) 
0,0250c 

0,0018 0.5200 0.0200 
0.0017 0.6000 0.0200 
0.0017 0.3900 0.0200 
0.0016 1.4800 0.0500 
0.0020 1.0700 0,0400 
0,0020 1.1800 0.0400 
0.0040 3,0700 0.1100 
0,0098 7.3900 0.3100 
0.0014 0.3900 0,0180 
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Chapter 16 Material Disposal Areas Description & Sampling Plan 

• TABLE 16.2-XII 
RADIOCHEMICAL ANALYSES OF SOil AND TUFF FROM TEST HOLES DPS-l, 3, & 5 

(DRILLED IN 1966) 

Depth Material Gross alpha Gross beta-gamma Plutonium Uranium 

(Ieet) (dlmlg)a (dlmlg) a (dlmlg) 3 (Ilg/glb 

DPS-, DPS-3 DPS-S DPS-, DPS-3 DPS-5 
DPS-l, 3, 5 DPS-l, 3, 5 

0-' Soil 0.4 1.2 0.5 3.1 12.6 4.5 <0.4 <0.5 

1-2 Soil 0.5 0.3 0.9 3.0 4.3 4.8 <0.4 <0.5 

2-3 Soil 0.7 0.1 0.3 3.6 1.6 2.7 <0.4 <0.5 

3-5 Tuff 0.3 0.1 0.1 2.4 1.5 3.4 <0.4 <0.5 

5-10 Tuff 0.3 0.6 0.1 6.0 1.3 1.5 <0.4 <0.5 

10-15 Tuff 0.6 0.3 0.4 2.7 0.0 3.6 <0.4 <0.5 

15-20 Tuff 0.7 0.1 0.3 3.6 0.0 1.3 <0.4 <0.5 

20-25 Tuff 0.4 0.1 0.3 2.2 0.1 1.6 <0.4 <0.5 

25-30 Tuff 0.3 0.1 1.0 1.0 0.1 7.6 <0.4 <0.5 

30-35 Tuff 0.2 0.5 0.5 1.2 '.6 3.1 <0.4 <0.5 

• 35-40 Tuff 0.3 0.4 0.2 0.6 0.7 0.9 <0.4 <0.5 

40·45 Tuff 0.4 0.0 0.2 1.2 0.1 2.5 <0.4 <0.5 

45·50 Tuff 0.4 0.1 0.3 0.0 0.7 4.6 <0.4 <0.5 

a Disintegrations per minute per gram. 

b Micrograms per gram . 

• 
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Material Disposal Areas Description & Sampling Plan 

TABLE 16.2-XIII 
RADIOCHEMICAL ANALYSES OF SOIL AND TUFF FROM TEST HOLES DPS-2 & 4 

(DRILLED IN 1966) 

Depth Material Gross alpha Gross beta-garrvna Plutonium Uranium 

(Ieet) (dlmlg)a (dlmlg) a (dlmlg)a (~9/9)b 
DPS-2 OPS-4 OPS-2 DPS·4 DPS·2 & 4 DPS·2 & 4 

0·1 Soil 0.9 0.3 9.1 4.3 <G.4 <0.5 

1-2 Soil 0.5 1.1 2.8 4.9 <0.4 <0.5 

2-3 Soil 0.8 0.0 0.6 0.0 <0.4 <0.5 

3-5 Tuff 0.6 0.2 0.3 0.0 <0.4 <0.5 

5·10 Tuff 0.3 0.3 1.8 1.9 <0.4 <0.5 

10·15 Tull 0.6 0.1 2.5 1.3 <0.4 <0.5 

15·20 Tuff 0.6 0.5 3.3 0.6 <0.4 <0.5 

20-25 Tuff 0.5 0.9 2.1 4.6 <0.4 <0.5 

a Disintegrations per minute per gram. 

b Micrograms per gram. 

TA·21 Operable Un" RFI Work Plan for ER May 1991 
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Chapter 16 Material Disposal Areas Description & Sampling Plan 

• TABLE 16.2-XIV 
RADIOCHEMICAL ANALYSES OF SOIL AND TUFF FROM TEST HOLES DPS-6, 8, & 11 

(DRILLED IN 1966) 

Depth Material Gross alpha Gross beta-gamma Plutonium Uranium 

(feet) (dlmlg)a {dlmlg)a (dlmlg) a (~9/g)b 
DPS-6 DPS-8 DPS-ll DPS-6 DPS-8 DPS-ll 
DPS-6, 8, 11 DPS-6, 8, 11 

0-2 Soil 0.8 0.6 0.3 6.1 3.3 2.1 <0.4 <0.5 

2-5 Soil 0.7 0.5 0.6 4.6 4.9 4.0 <0.4 <0.5 

5-10 Soil & 0.8 0.4 0.4· 4.0 5.8 1.3 <0.4 <0.5 
tuff 

10-15 Tuff 0.6 0.3 0.5 3.3 3.6 1.9 <0.4 <0.5 

15-20 Tuff 0.8 0.4 . 0.5 5.2 2.2 2.8 <0.4 <0.5 

20-25 Tuff 1.2 0.4 0.5 5.7 1.3 1.2 <0.4 <0.5 

25-30 Tuff 0.8 0.1 0.7 3.4 1.0 3.0 <0.4 <0.5 

30-35 Tuff 0.5 0.6 2.7 3.4 <0.4 <0.5 

35-40 Tuff 0.3 0.2 0.6 3.6 4.9 1.9 <0.4 <0.5 

40-45 Tuff 0.2 0.4 0.9 2.8 4.6 2.7 <0.4 <0.5 • 45-50 Tuff 0.2 0.4 0.5 3.0 3.0 1.8 <0.4 <0.5 

aDisintegrations per minute per gram. 
b Micrograms per gram. 

o 
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TABLE 16.2-XV • RADIOCHEMICAL ANALYSES OF SOIL AND TUFF FROM TEST HOLES DPS-7&9 
(DRILLED IN 1966) 

Depth Matenal Gross alpha Gross bela-gamma Plutonium Uranium 
(feet) (dlmlg)a (dlmlg)a (dlmlg) a (J,lglg)b 

DPS-7 DPS-9 DPS-7 DPS·9 DPS-7 & 9 DPS-7 & 9 

0-2 Soil 1.2 0.7 3.9 2.4 <0.4 <0.5 

2·5 Soil & 0.6 0.5 3.9 2.1 <0.4 <0.5 
Tuff 

5-10 Tuff 0.2 0.4 , .3 3.7 <0.4 <0.5 

10-15 Tuff' 0.3 0.5 1.5 1.8 <0.4 <0.5 

15-20 Tuff 0.5 0.5 2.4 3.7 <0.4 <0.5 

20-25. Tuff 0.4 0.3 2.7 1.0 <0.4 <0.5 

a Disintegrations per minute per gram. 
b Micrograms per gram. 

• 

• 
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Material Disposal Areas Description & Sampling Plan 

• TABLE 16.2-XVI 
RADIOCHEMICAL ANALYSES OF SOIL AND TUFF FROM TEST HOLES DPS10, 12, & 13 

(DRILLED IN 1966) 

Depth Material Gross alpha Gross beta-gamma Plutonium Uranium 

(Ieet) (dlmlg)a (dlmlO)a (dlmlg)a (~g/g)b 
DPS·10 Df'S·12 OP8-13 DPS·10 OPS·12 OPS-13 OPS·l0. 12. 13 DPS-l0, 12. 13 

0-2 Soil 0.4 0.8 1.0 3.1 1.2 4.3 <0.4 <0.5 

2-5 Soil & 0.3 0.4 0.7 3.0 1.6 0.0 <0.4 <0.5 
lull 

5-10 Tuff 0.8 0.4 0.4 2.5 0.4 2.1 <0.4 <0.5 

10·15 Tuff 0.6 0.3 0.7 2.7 1.0 2.8 <0.4 <0.5 

15·20 Tuff 0.6 0.4 0.6 4.3 0.0 0.0 <0.4 <0.5 

20·25 Tull 0.5 0.5 0.8 2.7 3.0 0.9 <0.4 <0.5 

25-30 Tuff 0.2 0.8 0.9 2.1 0.9 1.9 <0.4 <0.5 

30-35 Tuff 1.0 0.4 0.4 0.7 0.6 0.4 <0.4 <0.5 

a Disintegrations per minute per gram. 

• b Micrograms per gram . 

•• 
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TABLE 16.2-XVII t:J iil 

0- 1983 PERIMETER SUBSURFACE SOIL SAMPLES ~: iii 
.§= c 

c.-, 
t::l ;::0, 

~--"~-- -::n ).. !! Sample Sample Sample Tritium Uranium 238Pu 239/240pu 137Cs .., 
f\) 

~ Number Location Depth Value +/- Value +1- Vaue +1- Value +/- Value +/- e 
* (II) (pCi/l) (ppm) (pCi/g) (pei/g) (pCilg) t:J "ll 8KGO.a 7200a 3.40a 0.0050a 0.0250a 1.0900a f\) 
iii c.-, 
::l' n 
0" 

.., 
'6' .... 

8·1 0-3 .... 
S} 83.04341 7500 800 3.62 0.18 0.0018 0.0012 0.2060 0.0100 0.0628 0.0368 c' 83.04342 8-1 3·8 20000 2000 3.56 0.18 -0.0006 0.0009 0.0029 0.0013 0.0162 0.0207 ;:c 

83.04343 B-1 8-13 23000 2000 3.59 0.18 0.0003 0.0006 0.0024 0.0011 0.0525 0.0271 R<>, 

~ 
83.04344 B-1 13-18 32000 3000 3.34 0.18 0.0004 0.0000 0.0011 0.0010 -0.0547 0.0357 ~ 

'0:; 
83.04345 B-1 18-23 22000 2000 3.35 0.18 0.0006 0.0010 0.0050 0.0010 0.0382 0.0667 

~ ..... 83.04353 B-2 0-3 8500 900 3.56 0.18 0.0018 0.0009 -0.0580 0.0362 
10 "'-83.04354 B-2 3-8 17700 1800 3.52 0.18 0.0007 0.0010 0.2540 0.0110 -0.7230 0.0770 -. 10 ;:c 

83.04355 B-2 8-13 28000 3000 3.24 0.18 0.0530 0.0687 Cl\:) 

83.04356 B-2 13-18 20000 2000 3.50 0.18 0.0005 0.0010 0.0070 0.0020 0.0463 0.0556 ""1:l 
83.04357 B-2 18-23 34000 4000 3.68 0.18 0.0026 0.0010 0.0020 0.0010 0.0330 0.0664 El ;:c 
83.04358 8-2 23-28 36000 4000 3.71 0.18 -0.0014 0.0000 0.0003 0.0000 0.0975 0.0474 

(cm) 
83.04346 B-1 23-28 3.34 0.18 0.0010 0.0000 0.0017 0.0010 0.0647 0.0415 
83.04347 B-1 28-33 3.68 0.18 0.0003 0.0010 0.0023 0.0010 0.0665 0.0529 
83.04348 8-1 33-38 3.61 0.18 0.0004 0.0000 0.0014 0.0000 0.0457 0,0721 
83.04349 8-1 38-43 3.80 0.18 0.0007 0.0000 0.0007 0.0000 -0.4170 0.0372 
83.04350 8-1 43-48 3.34 0.18 0.0004 0.0010 0.0009 0.0010 -0.2400 0.0345 
83.04351 8-1 48-53 3.71 0.18 0.0009 0.0000 0.0003 0.0000 0.0357 0.0261 
83.04352 8-1 53-58 3.51 0.18 0.0019 0.0010 0.0110 0.0020 -0.0012 0.0323 
83.04359 8-2 28-33 3.63 0.18 0.0007 0.0010 0.0036 0.0010 -0.2060 0.0213 
83.04360 8-2 33-38 3.70 0.18 0.0010 0.0010 0.0305 0.0305 
83.04361 8-2 38·43 3.49 0.18 -0.0008 0.0010 -0.1590 0.0385 
83.04362 8-2 43-48 3.53 0.18 -0.0003 0.0010 -0.0017 0.0332 
83.04363 B-2 48-53 3.39 0.18 -0.0004 0.0000 -0.0027 0.0571 
83.04364 8-2 53-58 3.53 0.18 -0.0007 0.0000 -0.7170 0.0355 

aUpper limit background levels from Puflymun (1987). 1(') 
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..... • • c:r • 1.0 
t1l 



• 

• 

• 

Chapter 16 Marerial Disposal Areas Description & Sampling Plan 

16.3 SWMU 21-016 Material Disposal Area (MDA) T 

16.3.1 Site Description 

Material Disposal Area T (MDA T) is located at DP West as shown in Fig. 16.3-1 (LASL 1976c). 

The area of MDA T is approximately 0.89 ha (2.21 ac). MDA T consists of four absorption beds 

used to dispose of liquid wastes. a retrievable waste storage area. and a series of disposal shafts 

used to dispose of wastes mixed with cement. 

Several SWMU subunits and areas of concern resulted from the activities conducted at this MDA. 

They are described in Table 16.3-1. This field sampling plan addresses potential contamination 

from all of these subunits. 

The first disposal units at MDA T were four absorption beds. These absorption beds were ap

proximately 36.6-m long (120-ft) x 6.1-m wide (20-ft) x 1.8-m (6-ft) deep. A cross section of the 

beds (Nyhan et al. 1984) is shown in Fig. 16.3-2. The two sources of liquid waste for the absorp

tion beds in 1946 were 

• sumps collecting effluent from Buildings 2, 3, 4, and 5 at DP West that 
discharged effluent to the distribution box located between beds 1 and 2; 

- and 

• the floor drain leading directly from Building 12 at DP West to bed 1 (Fig. 
16.3-3). 

In 1952. Building 35. which was located to the south of the absorption beds. began liquid waste 

treatment operations. and afterwards the beds were used for waste disposal on an intermittent 

basis until 1967. 

The next disposal units at MDA T were a series of shafts located mainly between beds 2 and 4 

(Fig. 16.3-1). The shafts were augered starting on May 1,1968. and were used to dispose of 

cement paste wastes from liquid waste treatment processes at Building 257. Forty-nine of the 

shafts were 2.4 m (8ft) in diameter with a 1.2-m (4-ft) pilot hole to determine suitability of the 

geologie material. Thirteen of the shafts were 1.8 m (6ft) in diameter. These solid waste dis

posal shafts were initially expected to go to a depth of 18.3 m (60 ft). but, as shown in Table 16.3-

II. their depth varied because of the presence of a boulder zone encountered between 15- to 32-ft 

depths in some shafts. The shafts were lined with asphalt prior to disposal of wastes. 

The final disposal activity was a retrievable waste storage facility excavated in 1974 between 

absorption beds 1 and 3 (Fig. 16.3-1). A pit, 9-m (30-ft) wide by 18-m (60-ft) long and 6-m (20-ft) 
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deep, was used to store corrugated metal pipes that were 0.75 m (2.5 ft) in diameter and 6-m (20-

ft) long. During 1984 and 1986, these pipes were removed from MDA T and relocated to MDA G. 

16.3.1.1 Site History 

MDA T is one of the oldest disposal areas at the Laboratory. Table 16.3-111 is based on archival 

information dating back to 1945 and provides a chronological sequence of events and data that 

pertain to MDA T. A brief history is given below for each disposal unit. 

16.3.1.1.1 Absorption beds. 

There are two references (Abrahams 1962 and Purtymun 1967) that state MDA T was receiving 

wastes as early as 1943. but the earliest record of any disposal activity is 1945. Fowler (1964) 

indicated that the absorption beds were constructed "about 1945." The absorption beds were 

used until 1952 when Building 35, the industrial liquid waste treatment facility (SWMU 21-010, 

see Sec. 16.4), was constructed to treat the wastes "because the tuff in the beds had become 

clogged with suspended solids" (Christenson and Thomas 1962). 

• 

Christenson and Thomas (1962), reported that 39.56 m3 (10450 gaL) of ammonium citrate waste • 

were discharged to the absorption beds in 1951 and 1952. The nature of the waste effluent is 

discussed further in Sec. 16.3.1-3. 

Although after 1952 effluent from the liquid waste treatment at Building 35 was discharged to DP 

Canyon north of the absorption beds, records indicate that some wastes from DP West continued 

to be discharged to the beds from 1952 to 1965 (Table 16.3.1V). 

From 1965 to 1967, wastes from DP-East were discharged to the absorption beds (Table 16.3-

IV). The composition of these wastes is unknown. 

16.3.1.1.2 Disposal Shafts 

The filling of the disposal shafts was started in May 1968 (Christenson 1969). The term shaft is 

used here, rather than pits cited in the original memorandums. Figure 16.3-1 shows the shafts 

are mainly located between absorption beds 2 and 4. Depths of the shafts are given in Table 

16.3-11. The operation of filling these shafts involved mixing wastes such as "neutralized ameri

cium," "strip," alkaline fluoride, and plant sludge with cement in a pug mill operation at Building 

257 and discharging the slurry to the asphalt-lined shafts. In addition, some shafts during certain 

intervals received unspecified volumes of wash water. In a memorandum dated January 6, 1971, • 
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Christenson (1971a) indicated that the wash water contained unaccounted activity. Also, five 

shafts (numbers 3, 17, 18, 19, and 26) had bathyspheres containing 239/240pu buried at various 

depths within the cement-filled shafts. The shaft-filling sequence is partially recorded in memo

randums from Christenson (1969, 1970a, 1970b, 1971a, 1971b, 1972a, 1972b, 1973a, 1973b) 

and Emelity (1974). This operation was discontinued in April 1983. 

16.3.1.1.3 Retrievable Waste Storage Area 

In 1974, a retrievable waste storage area was excavated between Pits No.1 and 3 (Fig. 16.3-1). 

The retrievable wastes contained either 10 nCilg transuranic radionuclides or 100 nCVg 238pu 

and were to be stored in a retrievable manner for a minimum of 20 years (H Division 1975). The 

retrievable waste was pumped from the pug mill into corrugated metal pipes (CMP) 0.75 m (2.5 tt) 

in diameter and 6 m (20 ft) in length. The bottom of each CMP was capped with a 0.3 m (1 ft) 

plug of "cold cement," and the top was capped with another 0.3 m (1 ft) plug after the pipe was 

filled. Operations ended in 1983, and beginning in August 1984, CMPs were relocated to MDA G 

(Becker et a!. 1985). Nyhan and Drennon (1990) reported that 69 CMPs were removed in 1984, 

and 158 CMPs were removed in 1986. Following the removal of the CMPs, the site was re

claimed, and no further waste storage activities occurred at MDA T. 

16.3.1.1.4 Surface Spills 

Two surface spills of 241Am paste at MDA T are identified as areas of concern C-21-009 and C-

21-012 (Table 16.3-1). Additionally, potential surface releases may have occurred from SWMU 

21-028(a). 

Area of concern C-21-D09. A 1978 spill of 241 Am in a cement paste occurred at MDA T while 

filling asphalt lined shafts. The paste was removed and the area was decontaminated (LANL 

1990). Since no records exist of the location of this 1978 cement paste spill, any contamination 

found around the asphalt-lined shafts at MDA T could not be directly attributed to this 1978 spill. 

However, since the surface and subsurface characterization activities detailed in this chapter 

address the area occupied by the asphalt-lined shafts, H any residual contamination exists from 

this 1978 spill it will be detected as part of MDA T characterization. 

Area of concern C·21·012. This area of concern resulted from a 1976 spill of cement paste 

contaminated with 241 Am and plutonium that spilled during the filling of a corrugated metal pipe 

(LANL 1990). The location of this particular spill is unknown; therefore any contamination be

tween absorption beds 1 and 3 could not be directly attributed to this spill. However, the surface 
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and subsurtace field sampling described in this section will characterize this part of MDA T, and 

any residual contamination remaining from this spill will be addressed. 

SWMU 21-028(a). This was a satellite container storage area for alcohol, acetone, and freon 

located within the MDA T fence that has been inactive since January 1990. Under RCRA genera

tor guidance, when a storage area is removed by the Environmental Surveillance Group (HSE-8), 

all materials stored and any visually present stained soil from spills is removed. If any surtace 

contamination remains from surtace spills that may have occurred from this area, they will be 

detected as part of the general surtace sampling for MDA T (see Sec. 16.3.4.1.2). 

16.3.1.1.5 Surface Stabilization 

In 1987, the surtace of MDA T inside the fenced area was stabilized. Runoff from developed 

areas of TA-21 south of MDA T was routed around the northwest end of MDA T in an asphalt

lined ditch (Hansen and Tillery 1987). The run-off had previously been channeled across MDA T, 

resulting in gully formation on the northeast comer of absorption bed number 2. MDA Twas 

regraded to a slope of approximately 5% towards DP Canyon. A large mound of tuff on the south 

end of MDA T near adsorption beds 2 and 4 and also an earthen berm running east-west along 

the north boundary of the site were used as fill in regrading the area (Hansen and Tillery 1987). 

The thickness of this fill after regrading is unknown. It was covered with approximately 6 to 12 in. 

of topSOil prior to reseeding and mulching. 

16.3.1.2 Existing Information 

16.3.1.2.1 Waste Discharge Information 

16.3.1.2.1.1 Radioactive contaminants 

Early records for the amount and composition of effluents to the absorption beds are not avail

able. Christenson (1973) estimated that an average of 1.4035 Ci per year of plutonium was 

discharged to the MDA T absorption beds between 1945 and 1951 for a total source of 9.8 Ci. 

This estimate was based on experience after the liquid waste treatment plant (Building 35) was 

established. In the same memorandum, Christenson estimated 2 Ci per year of tritium were 

discharged to the beds for a total of 14 Ci. Citrate wastes were disposed from June 1951 to July 

• 

• 

1952 with a plutonium count of 7,000 clminlml. Nyhan and Drennon (in preparation) reported a • 

concentration of 6,300 pCi Pu/ml for the citrate wastes. Assuming that these waStes were 2391 

240pu, the activity of plutonium added in these wastes was 0.245 Ci. The total known discharge 
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• to the beds is given in Table 16.3-IV, but no information is available on the composition of the 

low-level wastes from DP East. 

• 

• 

The shafts between pits 2 and 4 were used for disposal of cement paste from the new waste 

treatment facility, Building 257. Warren (1979) listed the americium and 239/240pu content of 

these shafts (See Table 16.3-V). Included in the fourth column of Table 16.3-V is the amount of 

239J240pu buried in the O.91-m (3-tt) diameter bathyspheres. In addition to the americium and 

plutonium isotopes listed above, there was some 238pu (approximately 2.5 g) and mixed-fission 

products including strontium and cesium (approximately 14.8 Ci) that were disposed in the shafts 

(Warren 1979). All corrugated metal pipes have been removed from the retrievable storage area; 

therefore, it-is assumed that only residual contamination remains, if any. 

Table 16.3-VI summarizes available radioactivity data for known radionuclides at MDA T. As can 

be seen in this table, the disposal shafts represent a large source of radio nuclides, especially 

when compared to the absorption beds. 

16.3.1.2.1.2 Nonrad loactlve contam inants 

Little data are available on other chemicals in the waste stream at MDA T. Table 16.3-VII was 

taken from Christenson and Thomas (1962) and gives approximate ranges as well as averages. 

Table 16.3-VI11 describes the citrate wastes disposed between June 1951 to July 1952 

(Christenson and Thomas 1962). An indication of the composnion of the waste stream going into 

Building 257 for the period January through May 1973 can be seen in Table 16.3-IX. These 

wastes were not necessarily disposed in MDA T because different operations at Building 257 split 

the waste stream into different modes of disposal. 

16.3.1.2.2 Historical Surface Sampling Data 

Although data have been collected from 1946 through 1986, two detailed surface soil surveys 

taken in 1984 and 1986 as part of the environmental surveillance of low-level radioactive waste 

management areas are the most thorough and appropriate for assessing radionuclide contamina

tion and determining data needs (Nyhan and Drennon in preparation). The 1986 data were also 

reported and analyzed in the "Environmental Surveillance of Low-Level Radioactive Waste 

Management Areas at Los Alamos During 1986" (Environmental Science Group et al. 1987). 

1984 Soli Sampling. The 1984 survey sampled at grid pOints on a 20- by 20-m grid at depths of 

o to 1 em, 1 to 10 cm, and 10 to 30 em. The samples were analyzed for tritium, 239/240pu. and 
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238pu. This survey showed very few elevated tritium levels, that is, levels above the 7200 pC ilL 

used as an upper limit for background (Purtymun et at. 1987). These elevated levels occurred in 

samples from the deeper depth intervals in the area between the northern fence and Absorption 

Bed 4. Figure 16.3-4 shows the 1984 sample locations and the tritium concentration contours 

developed by Nyhan and Drennon (in preparation) for samples taken at a depth of 10-30 cm. 

Other depths showed similar pattems, however, the maximum levels were lower. In contrast to 

the tritium levels, 238pu and 239/240pu were above the background level at all sampling 

locations. These upper limits are 0.005 pCi/g for 238pu and 0.025 pCVg for 239/240pu (Purtymun 

et aL 1987). The sample locations included areas outside the fence. on the north rim of DP Mesa 

(Fig. 16.3-4). 

1986 Soli Sampling. The 1986 survey used a 10- by 10-m grid consisting of 75 sampling 

locations inside the fenced area. 16 locations along the fence. and 16 locations outside the fence 

across the road on the north rim of DP Mesa (Fig. 16.3.5). Samples were taken at the surface 

(0-5 cm). Phoswich and RASCAL survey measurements were done at all grid points. Samples 

from 71 of these grid points were analyzed in the laboratory for 238pu, 239/240pu• and 241 Am, 

and 137 Cs. The 1986 data (Figs. 16.3-5 to 16.3-10) showed the same trends as the 1984 data 

and. because there were more sampling locations in 1986. we focused on this more current data. 

Kriged prediction surfaces (Cressie 1988) were used to study the spatial distributions of the 

contaminants from the 1986 data. Figures 16.3-5 - 16.3-10 show the data, the kriged surfaces. 

and the corresponding uncertainty regions for Phoswich. RASCAL, 238pu. 239/240Pu. 241 Am, 

and 137Cs. 

Most of the Phoswich counts exceeded Laboratory background counts (Fig. 16.3-5). Also 

included in Fig. 16.3-5 is the contour map of kriged phoswich levels and the corresponding 

uncertainty regions. These data indicate that there were elevated levels throughout the sampling 

region. The RASCAL data (Fig. 16.3-6) also show elevated levels. However. areas with elevated 

readings for phoswich and RASCAL data do not correspond. indicative of the different radiation 

responses of the two instruments. 

Plutonium-238. 239/240pu, and 241Am levels generally exceeded their background levels (Figs. 

16.3-7 and 16.3-8). These elevated levels reflect a widespread source of these nuclides on the 

surface of MOA T. [Note that the Laboratory's upper limit "background" level for 239/240pu • 

reported by the Environmental Science Group et al. (1987) is 0.054 pCilg, over twice that of the 

worldwide fallout levels reported by Purtymun (1987)]. Concentrations in soil ranged from 

background levels to 35 pCVg 238Pu, 70 pCi/g 239/240Pu, and 260 pCVg 241 Am. These 

• 

• 

• 
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• maxima all occurred within the fenced area. However, as with previous data, contamination 

existed outside the fenced area adjacent to DP Canyon. Most of the 137 Cs concentrations (Fig. 

16.3-10) that exceeded the upper background limit were outside the fence of M DA T to the north. 

A maximum of 42 pCi/g of cesium was observed down slope just inside the north east section of 

the fence. 

• 

• 

The kriged surfaces for all three transuranics (238pu, 239/240pu, and 241 Am) suggest elevated 

levels may persist along the southern boundary of the sampled area into the center and southern 

part of MDA T inside the fence (Figs. 16.3-7, 16.3-8, and 16.3-9). A region of high Phoswich 

predictions (Fig. 16.3-5) in the southern section of the fenced region, which was not covered by 

the soil samples, also suggests elevated levels may be present. However, this cannot be con

firmed without additional soil sampling. 

All kriged surfaces (Figs. 16.3-7, 16.3-8, 16.3-9, and 16.3-10) show that the northern perimeter of 

the 1986 sampling area to DP canyon deserves much more investigation. These contaminant 

contours also indicate a central area of elevated radioactivity that may be very local but which 

was not bounded by the data. 

The 1986 survey also included analysis of vegetation for 137 Cs, 238Pu (Fig. 16.3-11). 239/ 

240pu, and americium (Fig. 16.3-12). These data are discussed in the report, Environmental· 

Surveillance of LOW-level Radioactive Waste Management Areas at Los Alamos During 1986 

(Environmental Science Group et al. 1987). This report states that 137Cs concentrations in 

vegetation often exceeded those measured in soil from corresponding locations. Exactly what 

the corresponding locations were or what levels wouid be observed at such locations, is not clear. 

The maximum 137 Cs concentration was about 65 pCilg, well above worldwide fallout levels. 

Elevated 137Cs levels in vegetation were observed outside the fenced area as they were in the 

soil samples. Plutonium-238, 239/240pu, and 241Am also showed elevated levels and followed 

patterns similar to the soil samples. The report states that "all of the radio nuclides were trans

ported into the vegetation component of the system at levels predictable based on concentration 

ratio data in the published literature." 

16.3.1.2.3 Historical Subsunace Sampling Data 

Many studies have been done to evaluate subsurface radionuclide movement beneath MDA T. 

Most of these studies have emphasized the four absorption beds and radionuclide movement 

beneath them. In particular, absorption bed 1 has been studied several times, beginning in 1953. 
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1953 Borehole Sampling. In 1953, Herman (1954), of the United States Geological Survey 

(USGS), initiated a study to investigate the distribution of plutonium discharged into the beds. 

Five holes were drilled into and around the absorption beds (Fig. 16.3-13). Two of the holes, 

DPW-1 and DPW-2, were drilled between absorption beds 1 and 3 and absorption beds 2 and 4, 

respectively. Plutonium concentrations from all five holes are given in Table 16.3-X. Data were 

also collected on the mineralogy and ion exchange capacity of the tuff, and these are given in 

Table 16.3-XI. 

These 1953 data showed that, at that time, little movement of radiolJuclides had occurred be

tween the absorption beds. Higher radionuclide concentrations were present for the holes 

located in the beds and an obvious increase in plutonium concentration occurred in the slant hole, 

DPW-3, where it intersected bed 1 (Table 16.3-X). 

In 1959, a caisson was constructed at the northwest corner of absorption bed 1 to study subsur

face plutonium distribution. The caisson was 9.14-m (30-ft) deep, 1 .83-m (6-ft) wide, and 3.66-m 

(12-ft) long. Two horizontal holes at 2-ft depth intervals to a 28-ft depth were drilled into the 

center of the absorption bed (midpoint in terms of width not geometric center of the bed). Each 

pair of horizontal holes was instrumented, one for soil moisture and one for gross alpha measure

ment. Generally, these studies showed that alpha activity had percolated into the tuff and that its 

concentration decreased with increasing depth (Table 16.3-XII). An increase in activity at the 12-

ft depth coincides with high moisture readings at that depth (Christenson and Thomas 1962). Of 

primary interest are infiltration studies conducted in 1960 and 1961 in which water was added to 

absorption bed 1. The effect of this additional water on subsurface moisture and plutonium 

distribution was studied as described below. 

The 1960 Infiltration experiment. In 1960, as part of the infiltration experiment, wastes from DP 

west were diverted into bed 1 during the period July 6 to July 31, 1960 (Abrahams 1963). 

Christenson and Thomas (1962) indicated that the average daily rate of this diversion was 32.93 

m3
/d (8,700 gpd), and Abrahams (1963) listed a value of 30.27 m3

/d (8,000 gpd). From August 1 

to September 7, 1960, Los Alamos tap water was added to bed 1 (Abrahams 1963). The tap 

water was added at a rate of 24.98 m
3
/d (6,600 gpd) according to Christenson and Thomas 

(1962) and 24.61 m
3

/d (6,500 gpd) according to Abrahams (1963). 

To study the effect of this additional water, six holes were drilled around the periphery of bed 1 in 

late 1960 at locations shown in Fig. 16.3-14. These holes were air drilled and ranged in depth 

from 23.16 to 30.16 m (76 to 99 ft); all holes were 6.35 cm (2.5 in) in diameter. Cuttings were 

collected from each hole at 1.5-m (5-ft) intervals and analyzed for gross alpha (Table 16.3-XIII). 

• 

• 

• 
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The highest gross alpha content was obtained from the hole designated DPWw 2. This hole was 

drilled at 19
0 

from vertical and angled under absorption bed 1. Christenson and Thomas (1962) 

indicated that these readings were found at depths of 9.1 m (30 ft) to 16.7 m (45 ft) below the 

surface. They attributed these high values to a vertical fissure. 

Plastic pipe was inserted into each hole for moisture monitoring with a neutron probe 

(Christenson and Thomas 1962). Moisture data collected during and after the 1960 water 

additions are unavailable. However, Christenson and Thomas (1962) stated these data showed 

similar results as those obtained from the 1961 infiltration study discussed below. 

The 1961 Infiltration experiment. In the 1961 infiltration experiment, 24.23 m3
/d (6400 gpd) of 

o P raw waste was diverted to absorption bed 1 during the period Ju ne 30 to August 1, 1961 

(Christenson and Thomas 1962; Abrahams 1963). This was followed by adding tap water to bed 

1 from August 2 to August 26,1961, at the rate of 26.88 m3
/d (7,100 gpd) (Christenson and 

Thomas 1962; Abrahams 1963). Moisture distribution in the tuff for the 1961 experiment from the 

five holes drilled in 1960 can be seen in Figs. 16.3-15 and 16.3-16. (Christenson and Thomas 

1962). The moisture distribution plots show that there was relatively little change in the moisture 

content for holes 3, 4, and 5 despite the large volume of water added during this time. This 

indicates that the bed had a high infiltration capacity and there was little lateral movement of 

water in the tuff. The limited lateral movement is further supported by the lack of contamination in 

the holes drilled adjacent to the absorption beds as shown in Table 16.3-XIII (Herman 1954). 

However, the irregular moisture curves for holes 1, A-l, and 2 suggest that percolating water may 

either perch (note peaks in curves) or travel rapidly along fissures. Abrupt decreases in moisture 

indicate rapid drainage that may be caused by fissures. Christenson and Thomas (1962) ac

knowledged that these factors will influence radio nuclide accumulation and sorption. but exactly 

how they influence these events is unknown. 

In 1974, a hole was cored to a depth of 4.3 m (14 tt) into absorption bed 3 (Fried et al. 1977). 

The 241Am and 239t240pu distributions are shown in Fig. 16.3-17. All samples were above 

worldwide fallout background levels. The highest levels of americium were at the surface and 

between 8.5 and 10 It; and the highest levels of plutonium were at the surface and between 12.5 

and 14 ft. 

In 1978, holes were cored into both beds 1 and 2, and these results were reported in Nyhan et al. 

(1984; 1985). (See Fig. 16.3-2) Results for plutonium 'and americium are reproduced in Figs. 

16.3-18 and 16.3-19. respectively. These data indicated that both plutonium and americium have 
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moved to depths of 30.5 m (100 ttl beneath bed 1. Bed 2 received only overflow effluent, and 

both plutonium and americium migrated a shorter distance beneath this bed than in bed 1. 

16.3.1.2.4 Summary of historical data 

The historical surface soil data in 1984 and 1986 indicate that MDA T and the down slope area to 

the north rim of DP Mesa contain elevated levels of plutonium, americium, and cesium on or near 

the ground surface. levels are high at the borders of the sampling locations along DP canyon 

and within MDA T. The vegetation data indicate that transport of radio nuclides into vegetation 

both within and outside MDA T has occurred. The surface of MDA T inside the fence was 

stabilized in 1987, and fill was added. Whether elevated surface contamination currently exists 

within or outside the fence is not known. 

The subsurface data indicate that transport of plutonium and americium into the tuff has occurred 

to at least 28 to 30 m. Data beyond that depth are unavailable; therefore, the total vertical depth 

of the plume is unknown. The lateral extent of contamination is also unknown. 

Data on contaminants other than radionuclides, such as organics, (volatile and semivolatile) and 

inorganics are unavailable for either surface or subsurface. However, available information on the 

composition of the waste stream applied to the absorption beds (Tables 16.3-VII through 16.3-IX), 

in addition to plutonium processing knowledge (Sec. 3.2), will provide useful information to guide 

future sampling (see Sec. 16.3.2). 

16.3.1.2.5 Subsurface modeling of radlonuclldes 

Attempts at Simulating the subsurface pathway were conducted by Travis and Nuttall (1984) and 

HydroGeologic (1989). The study by Travis and Nuttall (1984) compared a porous media 

continuum approach using a linear Kd or retardation factor, a separate Kd for the tuff and clay 

layer, and a colloid transport model. Travis and Nuttall compared their results for plutonium with 

the data from Nyhan et al. (1984) for hole 1 in absorption bed 1. Their results indicated that the 

constant Kd values did not reproduce the observed data very well but that the variable I<d did 

allow plutonium transport down to the depths where plutonium was observed. The colloid trans

port simulation matched a peak in plutonium concentration found near 10m in depth, but the 

curve quickly tailed off and was essentially below detection limits by 17 m in depth. The 

HydroGeologic simulation (HydroGeologic 1989) used a porous media continuum approach for 

water flow and contaminant transport. One aspect of this study was to use a spatially variable Kd 

in a layered system that reproduced the serrated concentration profile that was observed. Both of 

• 

• 
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these modeling studies were limited by available hydrologic and geochemical data. 

The two modeling studies demonstrated how different conceptual views of the subsurface path

way can be applied to available data to recreate site history. In fact. both the colloid transport 

and distributed Ko are potential mechanisms that can occur simultaneously or over different 

phases during the history of the waste site. A feature of the Bandelier tuff noted by 

HydroGeologic (1989) was the rapid damping of input pulses. Abrahams(1963) reported on two 

infiltration studies showing that in locations where water was ponded for several months. the soil 

water content returned to pretest levels within a year after water application was discontinued. 

This is important in deciphering the behavior observed in the absorption beds at MDA T. As 

noted by HydroGeologic (1989), the soil water contents measured by Nyhan et al. (1984) may be 

the residual after the main pulse has passed, rather than a series of advancing pulses. Differing 

rates of movement of the water and radio nuclides mean that the radionuclide pulse for the most 

part will be retarded. These results point to the need to understand the mechanisms controlling 

water and solute movement. rather than predicting the mechanisms from the residual evidence 

from past events. 

The role of fractures in flow and transport is not well understood. Adequate models cannot be 

constructed to represent their function in variably saturated porous media. During the infiltration 

experiments conducted in 1960 and 1961 on absorption bed 1, there was evidence from 

Abrahams (1963) that the tuff was saturated and flow occurred through jOints. The 

HydroGeologic (1989) report stated that the disappearance and reappearance at a lower depth 

of measurable plutonium is characteristic of flow in joints. One of the key issues to consider for 

unsaturated porous media is when, or under what conditions. flow occurs in fractures. 

lateral diversion of subsurface flow or perching of water can be caused by a discontinuity in the 

hydraulic properties of the tuff. The lateral movement of water has the potential of creating seeps 

on the canyon walls. This effect has not been documented at TA-21. Occurrence of perched 

water has been documented primarily in the alluvial material in canyons at Los Alamos 

(Abrahams 1963) and not within the main body of tuff. The alluvial water is perennial and fluctu

ates with snow melt and rainfall recharge. The alluvial aquifers are believed to be confined to the 

channels, and the presence of perched zones beneath the mesas has not been documented. 

16.3.1.3 Source Tenn 

The source of all waste disposed in MDA T was plutonium-processing waste from DP West. with 

the exception of waste from DP East added to the absorption beds from 1965 to 1967. 
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Table 16.3-VI summarizes the estimated radionuclide source terms from MDA T. The source . . - . -.- -

input to the absorption beds was Plutonlurn~p;~cesSing waste, which contained organic 

extractants used in plutonium processing at the time it was input to the absorption beds. Some 

limited data are available on the composition of the waste input to the absorption beds (see 

Tables 16.3-VII thru 16.3-IX). No previous sampling has analyzed for metals or organics. 

The material placed in the disposal shafts contains much greater activity than that added to the 

absorption beds; however, it was input as a cement paste into asphalt-lined disposal shafts. 

Again, whether organics or metals were part of this waste stream is unknown. No sampling has 

been done either adjacent to or beneath these shafts. 

16.3.2 Objectives and Data Needs 

The significant estimated radionuclide source term at MDA T a'nd documented plutonium and 

americium contamination to 30 m lead to a need for extensive subsurface sampling data. Two 

modeling studies with different conceptual views of the subsurface pathway give similar results 

and indicate the mechanism controlling water and solute movement needs to be better defined . 

Additional surface sampling is also necessary because historical surface soil data from detailed 

surveys in 1984 and 1986 indicate M DA T and the down slope area to the north rim of DP Mesa 

contain elevated radionuclide concentrations. 

The following data are needed: 

1. Identification of contaminants present. Because this site received pluto
nium-processing waste, organic extractants and metals were likely present 
in the waste stream. At a minimum, a subset of surface and subsurface 
samples collected will require analysis for metals and organics. Because 
stabilization-in-place is the preferred remedial alternative, LevelllltlV data 
will be used to define the contaminants present. 

2. Determination of the vertical and lateral distribution of contaminants both 
within and beyond the MDA T fence. 

Surface. Previous surface sampling has shown contamination beyond the 
MDA T fence towards DP Canyon. Additional grid sampling and analyses 
for metals and organics, in addition to radioactive constituents, are needed, 
both within and outside the MDA T fence to define the nature and extent of 
surface contamination. Since these are surface samples, Level II VOA 
screening will be used to determine presence or absence. Level III data 
are required for other analyses. 

Subsurface. Subsurface sampling beneath the absorption beds beyond 
30 m is required to define the vertical extent of the plume. The lateral 
extent of the subsurface plume. because of liquid wastes input to the 

• 

•• 
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absorption beds, also needs to be defined. Emphasis will be placed on 
absorption bed 1 because it received the most effluent and because 
previous studies have shown contaminants to have migrated to the great
est depth in this bed. Additionally, data are needed on the presence of 
subsurface contamination and the lateral and vertical extent of contamina
tion beneath the disposal shafts and the retrievable waste storage area. 
Levellll/lV data will be used. 

3. Characterization of all contaminant migration pathways. The vertical 
subsurface pathway and the surface lateral pathway (surface transport and 
erosion) toward DP Canyon are believed to be the most important. 

4. Determination of geologic stability of the site, particularly with respect to 
erosion. Although this MDA is not immediately adjacent to the canyon 
side, the geologic stability of the site must be determined to evaluate 
whether capping and in situ stabilization of waste is a viable remedial 
alternative at this site. 

5. Definition of the TA-21 au conceptual model (see Chapters 7 and 12) is 
particularly important for this SWMU because previous modeling and field 
studies have not fully defined system behavior. This SWMU requires 
results of general TA-21 site characterization to define the importance of 
fractures, layering, presence of pumice inclusions, etc. This information is 
necessary to accurately assess the risks to human health and the environ
ment from chemical and radionuclide contamination and to support the 
screening and selection of remedial alternatives. 

16.3.3 Sampling Investigation and rationale 

No current information is available on surface contamination at MDA T because the site under

went surface stabilization in 1987. Surface sampling data will be collected on a 20- by 20-m grid 

within the MDA T fence and extending beyond the fence to the canyon edge north of MDA T, 

because previous surface sampling has indicated contamination to the north beyond the MDA T 

fence. This data will be analyzed in the context of the TA-21 au surface sampling done on a 40-

by 40-m grid (see Chapters 12 and 13) and the detailed drainage data (Sec. 16.1.4). 

Because MDA T was a liquid disposal area, both vertical and angle boreholes will be drilled to 

define the source term and the lateral and vertical extent of contamination. Migration that has 

occurred since 1978 beneath absorption bed 1 will be evaluated by locating a drill hole close to a 

previous borehole. 

Because only radionuclide data exist for MDA T, the initial investigation will require analyses for a 

full analytical suite of radionuclides, organics, inorganics, and metals. 

Dependent upon results of initial sampling, the sampling program may need to be expanded. 

Results of mesa top characterization studies detailed in Chapters 12 and 13 will be important in 
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making this determination. In these additional investigations, the analytical suite will be focused 

to specific contaminants identified in the initial sampling. 

16.3.4 Sampling Plan 

Detailed tables have been prepared to identify the sample screening and analysis requirements for 

each planned investigation planned at MDA T. However, due to the large number of pages these 

tables have been placed in Section F.3 of Appendix F, Analytical Tables. 

16.3.4.1 The MOA T Surface Sampling Plan 

Samples collected inside MDA T as part of this sampling plan will be used to study erosion 

patterns and help assess the adequacy of the 1987 surface stabilization process. Because 

stabilization was only within the fence, the samples collected outside the fence will be u~ed. to 

characterize the extent of migration and to understand the migration patterns. 

16.3.4.1.1 Initial Investigation 

The kriging analysis of the 1986 data showed (Sec. 16.3.1.2.2) that additional sampling is needed 

to characterize the southern end of the site and the extent of migration from the northern perim

eter to DP canyon. To accomplish these goals. the MDA T sampling plan will be sequential. The 

40 initial investigation samples will be taken on a 20- by 20-m grid within the fence, extending to 

the canyon edge and coordinated with the T A-21 OU surface-sampling plan described in Chap

ters 12 and 13 (Fig. 16.3-20). Radiation survey instruments will be used within the 20- by 20-m 

gridded area to confirm that no areas of elevated radioactivity are present between grid points. 

Up to 10 additional samples will be taken of any such areas to further characterize the extent of 

migration. In addition, samples from drainages will be collected as described in Sec. 16.1.4. 

These sample data will be combined and used to develop spatial prediction surfaces such as 

those developed for the 1986 data (Sec. 16.3.1.2.2). 

Five additional samples within the M DA and five in the area to the north will be taken 5 m from 

grid locations. These will allow estimation of the importance of spatial variability. 

All samples will be analyzed in an analytical laboratory for radio nuclides, metals, and 

semivolatiles. Table F.3-1 (see Appendix F) gives the sample screening and analysis require

ments. 

• 

• 

• 
TA-21 Operable Unit RFI Work Plan for ER May 1991 Page 16-109 



• 

• 

• 

Chapter 16 Material Disposal Areas Description & Sampling Plan 

16.3.4.1.2 Subsequent Investigation 

The need for additional sampling and the required number and locations of additional samples 

will be determined on the basis of the initial sample analysis results and the accuracy require

ments for the p~ediction surfaces. 

For planning purposes, it is assumed that 30 surface samples on a 10- by 10-m grid surrounding 

MDA T will be required in the subsequent investigation. If appropriate, a reduced analytical suite 

determined by analytical results from the initial investigation will be used. However, for planning 

purposes, it is assumed the analytical suite used in initial investigations will be used. Table F.3-11 

(see Appendix F) presents the assumed screening and analysis requirements for the subsequent 

investigations. 

16.3.4.2 Subsurface Sampling Plan 

The subsurface sampling plan for MDA T emphasizes the characterization of potential contami

nation associated with 

• the four liquid waste absorption beds; 

• the 63-ft deep (up to 18.3 m) asphalt-lined vertical shafts containing waste 
immobilized in cement; and 

• the deactivated retrievable waste storage area located between absorption 
beds 1 and 3 (Fig. 16.3.1). 

16.3.4.2.1 Initial Investigation 

The initial investigation of the subsurface sampling plan will concentrate on characterizing the 

source terms and the vertical extent of contamination in the four liquid-waste absorption beds. 

The subsequent investigation of subsurface characterization at MDA T will include the continuing 

delineation of the contaminant plumes associated with the absorption beds; and the examination 

of areas beneath a,!d adjacent to the cement-filled shafts and the retrievable waste storage area 

for evidence of contaminant migration. 

Initial drilling in absorption bed 1 will consist of two vertical holes which are designed to character

ize the source term and to define the vertical extent of the contaminant plume beneath this bed. 

These two drill holes will be cored to a nominal depth of 150 ft below the bed; these holes will be 

deepened if necessary to penetrate the contaminant plume. One of these holes will be extended 

50 ft below the contaminant plume. One of the drill holes (Fig. 16.3-21) is sited in the eastern 
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part of absorption bed 1 next to the hole drilled in 1978 to examine contaminant migration. The 

second drill hole is sited at the westem end of the absorption bed to assess the amount of lateral. 

variability in contaminant distributions. Information from these two drill holes will be used to 

compare contaminant concentrations to 100 ft with those reJ)9rted in the 1978 study by Nyhan et 

al. (1984). 

Absorption bed 2 will be characterized by two vertical drill holes (Fig. 16.3-21). One of the holes 

is located at the western end of bed 2 near the inlet from the distribution box which diverted 

effluent into the bed. The other hole is sited at the eastern end of bed 2 next to two holes drilled 

in 1978 that were used to examine contaminant concentrations with depth. Both holes in bed 2 

will be drilled to a nominal depth of 75 ft. Information from the eastern hole will be used to assess 

the amount of contaminant migration that has occurred since 1978 (Nyhan et al. 1984). 

Initiai drilling in absorption -beds 3 and 4 will consist of a single vertical drill hole located near the 

center of each bed. Fried et al. (1977) drilled to 14 ft in bed 3 and found elevated levels of 

plutonium and americium to that depth. Absorption bed 4 has not been previously drilled, and it is 

not known if radio nuclides or other contami~ants have migrated beneath it. It should be noted 

that beds 3 and 4 served as an overflow catchment to beds 1 and 2, respectively, and probably 

received relatively small amounts of contaminated effluent. The vertical holes in these beds are 

located near the inlet of the overflow pipes from beds 1 and 2 and thus probably represent the 

areas of maximum contamination. The nominal depth of each of these holes is 75 ft. 

Samples for contaminant characterization in vertical holes will be collected at varying intervals 

along the length of the drill holes. More closely spaced samples will be taken at the interface 

separating the absorption beds from the underlying tuffs. Samples will be collected at 2.5-ft 

intervals in the absorption beds and across the interface separating the absorption beds and the 

underlying tuffs. Below the absorption beds, samples will be collected at 5-ft intervals. These 

sample intervals may be modified because of variable amounts of core recovery and to meet 

requirements for greater sample volumes for laboratory analyses. Samples for soil moisture 

determination will be collected at 5-ft intervals. 

The nominal depth of the drill holes is given in Fig. 16.3-21. The borehole stopping criteria in 

Sec. 11.5.3 will be applied to all boreholes, and the field laboratory will be used to make these 

determinations. In the initial investigation, the full suite of analyses in an analytical laboratory will 

be conducted on all core samples. The screening and analysis requirements are presented in 

Table F.3-1I1 (see Appendix F). 

• 

• 
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• One vertical hole in absorption bed 1 will be extended 50 ft below the contamination plume to 

determine whether the liquid waste infiltrating beneath MDA T has altered rock properties. In this 

region of this hole, samples will be analyzed at 10-ft intervals for geochemical parameters and 

mineralogy as detailed in Sec. 12.5.1.5 and given in Table F.3-IV (see Appendix F). 

• 

• 

An important objective of this investigation is to evaluate the importance of fractures as potential 

preferential transport pathways, if fractures are encountered they will be preferentially sampled. If 

a fracture is encountered over a 5-ft-sampling interval, two samples will be taken from that 

sampling interval to provide data allowing a comparison between fracture and nonfracture inter

vals. This sampling is included as a,contingency for 5 additional samples in Table F.3-1I1 (see 

Appendix F). 

Geochemical parameters and mineralogy (as detailed in Sec. 12.5.1.5) will be characterized in all 

initial boreholes on 20-ft intervals of core and on additional contaminant zones to define the 

geochemical parameters associated with particular contaminants. For planning purposes it is 

assumed that 20% additional sampling within cOntaminant zones will be needed to define miner

alogical and geochemical control on contaminants. Geochemical analysiS is summarized by 

borehole in Table F.3-IV (see Appendix F). 

One 300-ft borehole will be drilled at MDA T (see Fig. 16.3-21) for geohydrological parameter 

characterization and geophysical logging as detailed in Sec. 12.5.1. 

16.3.4.2.2 Subsequent Investigation 

The location of subsequent investigation holes may be modified after results of the initial investi

gation drilling are evaluated. 

Eighteen holes have been tentatively identified for subsequent drilling at MDA T (Fig. 16.3-21). 

Ten of the drill holes will be inclined at 20 to 80° to sample areas adjacent to and beneath absorp

tion beds and the cement-filled shafts (Fig. 16.3-22). The inclination and orientation of these drill 

holes may be modified, based on data gathered during initial drilling of the four absorption beds. 

Eight of the drill holes will be vertical and will penetrate to depths of 75 to 150 ft. 

Seven drill holes have been tentatively located to characterize the vertical asphalt-lined shafts 

containing waste immobilized in cement. The area in which the shafts are placed has not been 

drilled previously, and it is not known if radionuclides or other contaminants have migrated from 

the shafts. Initially, drill holes will penetrate tuff adjacent to and below the shafts without actually 

penetrating the shafts themselves. Several of these drill holes also will be used to characterize 
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the contaminant plumes associated with the adjacent absorption beds. Five of the subsequent 

investigation holes have inclinations of 60° and will penetrate to depths up to 150 ft adjacent and 

beneath the shafts (Figs. 16.3-21 and 16.3-22). Vertical drill holes are sited near the southwest 

and northeast corners of the shaft site to define lateral migration of contaminants. Source tenn 

characterization of the shafts is not planned in the present drilling program but may be added 

later if significant contaminant migration is found. 

The deactivated retrievable waste storage area located between absorption beds 1 and 3 will be 

characterized by four drill holes as part of the subsequent investigation. Three of the planned 

holes are inclined 20° and serve the dual purpose of also characterizing tuff beneath absorption 

bed 3. A vertical drill hole is sited in the western part of the storage area (Fig. 16.3-21). 

Because subsurtace lateral migration has been observed (Sec. 16.3.1.3), four subsequent 

investigation vertical drill holes are sited along the northeast fence line next to DP Canyon (see 

Fig. 16.3-20). These holes will penetrate to a depth of 150 ft and will be used to assess the 

possible lateral migration of contaminants towards DP Canyon. 

A reduced analytical suite, based on results from the initial investigation will be used in the 

subsequent investigations. However, for planning purposes, it is assumed that a full analytical 

suite will be used. Table F.3-V (see Appendix F) details the assumed screening and analysis 

requirements for the subsequent investigations. 

Shallow angle boreholes beneath MDA T will help determine the presence of vertical fractures 

and enable evaluation of their importance as potential preferential transport pathways. Therefore, 

if fractures are encountered they will be preferentially sampled. If a fracture is encountered over 

a 5-ft-sampling interval, two samples will be taken from that sampling interval to compare analyti

cal results for fracture and nonfracture intervals. A five-sample per borehole contingency is 

planned for fracture sampling, as indicated in Table F.3-V. 

Depending on results of hydrogeological parameter detenninations in both the planned OU-wide 

300-ft vertical boreholes and the MDA T initial investigation 300-1t vertical borehole, an additional 

300-ft borehole for hydrogeological parameter determination may be drilled. If so, analyses 

detailed in Sec. 12.5.2 would be conducted. 

The necessity for additional subsequent investigations for characterization will be determined 

after results from the initial and subsequent investigations are evaluated. No additional phases 

are detailed herein. 

• 

• 

• 
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• Holes Augered 

o Holes Proposed 

Index map cI DP west 
showing location cI 
delail below 

50 
I 

100ft 
I 

Fig.16.3-1 General base map of MDA T showing locations of absorption beds, cement-filled shafts, 
the Retrievable Waste Storage Area, and Buildings 35 and 257. (LASL 1976c) 
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Fig.16.3-2 Design of absorption beds at MDA T from Nyhan at aJ. (1984) showing a plan view (a) 
and cross section (b). 
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Fig. 16.3-3 Location of lines discharging to absorption beds at MDA T prior to 1952. (LASL 1945) 
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Fig. 16.3-4 Sample locations and soil tritium concentration contours for the 1984 sampling grid 
at MDA T (10- to 30-cm depth). (Nyhan and Drennon 1990) 
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Fig. 16.3-6 RASCAL data from 1986 
Survey for Environmental 
Surveillances for MDA T. 
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Fig.16.3-11 Concentrations of cesium-137 and plutonium-238 in vegetation from MOA T in 1986. 
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Fig.16.3-12 Concentrations of plutonium-239/240 and americium-241 in vegetation from MOA T 
in 1986. 
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Fig_ 16.3-13 Location of boreholes drilled in and around the absorption beds by Herman (1954) 
at MDA T. 
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Fig. 16.3-14 Schematic of absorption bed 1 showing location of the caisson [SWMU 21-016(b)] 
and five boreholes drilled in 1960. 
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Fig. 16.3-15 Absorption bed 1 moisture distribution plots for Test Holes #1, A-1, and #2 (1961 
infiltration experiment). 
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Fig. 16.3-17 Distribution of americium and plutonium in absorption bed 3 from 1974 sampling by 
Fried at al. (1977). 
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Fig. 16.3-18 Concentration of plutonium as a function of sampling depth for absorption beds 1 and 
2 in 1978 from Nyhan et al. (1984). • 
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Chapter 16 Material Disposal Areas Description & Sampling Plan 

Americium Concentration (pCi/g) 
Bacilground ror Americium is 0.23 pCilg (Environmental Su!Veiliance Group 1980). 
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Fig. 16.3-19 Concentration of americium-241 as a function of sampling depth for absorption beds 
1 and 2 in 1978 from Nyhan et al. {1984). 
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Fig. 16.3-20 Twenty-meter by twenty-meter grid for surface samples on MOA T. The x's indicate 
possible replicate sample locations. 
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Chapter 16 Afaterial Disposal Areas Description & Sampling Plan 

INITIAL INVESTIGATION 

• 75' Vertical drill hole 

Tentative location of geohydrological 
parameter characterization drill hole 

SUBSEQUENT INVESTIGATION 

® 75' Tentative location of vertical drill hole 

Tentative location of inclined drill 
r---® 30° hole showing angle and length of 

175' hole 

o 
I 

50 100ft 
I 

Fig. 16.3-21 Map of MDA T showing locations of absorption beds, cement-filled shafts, the retriev
able waste storage area, and initial and subsequent investigation drill holes. 
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Fig. 16.3·22 Cross sections tor MDA T showing layout of absorption beds, cement-tilled shafts, 
the retrievable waste storage area, and initial and subsequent investigation drill 
holes. Drill holes outside the plane of the section are dashed. 
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TABLE 16.3-1 MOil. T REGULATED UNITS 

Area of Concern 

C-21-009 

C·21-012 

Description 

An acid holding lank (TA.21-120) and an acid sump (TA-21-121) located 
within MOil. T. Bolh slrudures are Iocaled as shown in FlQs. 16.3-3 and 
16.5-1. 

. Four absorplion beds. 

TA-21-188. a catsson bulb allhe northwest comer 01 absorption bed lin 
195910 sludy subsurface Pu dislributlon. 11 did nol conlain wasle (lANl 
1990). 

62 asphalt·lned shafts between absorption beds 2 and 4 

SalelUle container slorage area for alcohol, acelone, and Ireon inactive as 
01 January 1990. 

. 1978 spill 01 241 Am In cement pasle al MOil. T shafts. Paste was 
removed and MOil. was decontaminated. 

1976 spill of 241 Am and plutonium In a cement pasle. 
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J1aterial Disposal Areas Description & Sampling Plan Chapter 16 

• TABLE 16.3-11 
DEPTHS OF NONRETRIEVABLE WASTE DISPOSAL SHAFTS LOCATED AT MDA T. 

Shaft Diameter Depth Shaft Diameter Depth 
Number (m) (m) Number (m) (m) 

1 2.4 18.7 46 2.4 20.1 
2 2.4 6.4 47 2.4 7.6 
3 2.4 8.2 48 2.4 19.2 
5 2.4 8.8 49 2.4 20.4 
6 2.4 8.2 50 2.4 19.9 
8 2.4 20.4 51 2.4 9.1 
9 2.4 19.2 52 2.4 7.1 
10 2.4 7.1 53 2.4 15.8 
11 2.4 .8.5 54 2.4 19.1 
13 2.4 19.8 55 2.4 21.0 
17 2.4 15.2 56 2.4 18.9 
18 2.4 18.0 57 2.4 7.6 
19 2.4 19.8 58 2.4 6.8 
20 2.4 19.2 59 2.4 16.5 
21 2.4 19.0 60 2.4 19.1 • 22 2.4 19.5 706-10a 

1.8 20.7 
23 2.4 19.1 756-15

a 
1.8 20.3 

24 2.4 18.6 766-16
a 

1.8 20.5 
25 2.4 4.9 786-18

a 
1.8 19.7 

26 2.4 4.6 806-20
a 

1.8 20.1 
27 2.4 17.7 826-22a 

1.8 19.5 
28 2.4 20.4 836-23a 

1.8 7.3 
29 2.4 18.5 84 1.8 15.1 
30 2.4 18.9 876-27a 

1.8 20.0 
31 2.4 5.6 91 1.8 7.9 
32 2.4 4.6 92 1.8 8.2 . 
33 2.4 19.5 94 1.8 6.6 
34 2.4 18.4 95 1.8 4.9 
35 2.4 19.0 100 1.8 20.2 
36 2.4 18.7 
41 2.4 18.9 
42 2.4 6.4 
43 2.4 18.9 
44 2.4 19.2 

aOesignation prior to 3-12-76. 

• 
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Location 

MOAT 

MOAT 

Absorption beds 1 & 2 
01 MOAT 

MOAT 

MOAT 

5 holes drilled In and 
around the MOA T 
Absorption beds 

Absorption bed 1 01 
MOAT 

16.3-111 Chronological Everns at MOA T 

Relerence ~ 

N/A Untreated wastes released to absorption beds 
Irom Buildings 2,3,4,5, and 12. 

N/A Construction 01 four absorption beds completed 
(115-11 long x 20-11 wide x 4-11 deep). 

1947 Los Alamos Report Two soli and water safT1Jles from beds 1 & 2 
lAMS-516 lor Pu and Po 

N/A Treated .quld wasle addllions to absorption 
beds and to OP Canyon oullall Irom TA-21-35 

NI A Bulkfing T A-21-35 (Iirst .quld waste treatment 
plant) installed to treat liquid wastes from OP 
West and DP East belore they were released 10 
DP Canyon Sma. amounts 01 liquid wasles worn 
added 10 absorption beds Irom TA-21-35. 

Unpublished 1954 USGS Fleport 
cited in LA-6848-MS 

Unpublished 1963 USGS Report 
cited in lA-6848-MS, 1962 
US Dept. 01 Commerce Report 
TIO·7628 

• 

Pu assays performed on samples collected to 
a depth 01 20 II geologic descrlplions 01 core. 

Hundreds 01 samples collecled In a series 0' 
horizornal holes originating in a 9.1 m-<leep caisson 
Dextto Absorption bed 1. Tull samples and soil 
solution samples assayed lor Pu and soil dlemislry 
parameters. Neutron moisture gauge data colleded In 
several Iocalionsnear and under Absorption bed 1 to 
deplhs 01100 II, belore and after addition 01 ahoul 
11 m 01 waler 10 Ihe bed. 
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~ 16.3-111 Chronological Events at MOA T b 
Q) 

~ ~ Reference ~ 
~" 

§= <:::l 
v, 

~. \::l 
::0 1967-1986 MOAT NJA Treated liquid waste additions to OP Canyon from --::n TA-21-257 (same oullall pipe as when effluents :t.. 

"I 

~ 
originated from TA-21-35) (Il 

~ 
El 

\) 1967 MOAT NJA Building T A-21-257 buill and replaces building b 
in TA-21-35 (Il 

~ 
v, 
(") 

0- Area between Absorption los AlalOOs Report Soil solution samples and a tull safTlJlt! neutron 
"I 

.... Jan 1967 '6" 

~ bed 1 and 3 at MDA T lA-6848-MS lOOisture gauge data collected to 100 It g. 
;:s 

1968-19"16 MOAT NJA Treated wastes from TA·21-257 m)(ed with cement and Ro 

~ 
pumped down 62 15-66 It· deep, asphalt coaled 

~ disposal shaHs, located prindpally between 
""C absorption beds 2 and 4 . ,g .... 
(Q --(Q 

Los AlalOOs Report Pu and Am surlace contamnationle)(1emal radiation 
-. 

March 1974 1 0 sa~ng k>cations 
;:So 

over Absorption beds LA-6848-MS survey (FIDLER and Ionization chamber dala). 
()Q 

'" 1 and 3 and between ~ 
these two beds at ;:s 
MOAT 

April 17 & 18 7 holes augered between los AlalOOs Report Samples collected at 2.5 1001 inlervals to 40 leet and 

1974 Absorption beds 1 and 3 LA-6848-MS assayed lor water content, gross alpha, gross beta, 

at MOAT 137Cs, and tritium. 

October 1974 Retrievable waste Los AlalOOs Report 23 samples collected Irom walls 01 pit and assayed 

storage area pit lA-6848-MS lor tritium, Pu, and Ludlum alpha counts. 

between beds 1 and 3 
at MOAT 

1975-1983 MOAT NJA Retrievable Waste Storage Area, located between 
absorption beds 1 and 3, used to store treated 
waste-cement miKlures in CMPs (corrugated metal 

r) 
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D.am 

March 1976 
and 

3117178-
10/5178 

4/13178 
and, 
4117/78 

6114178 
and 

, 6118178 

2128180 

SomeHmebelore 
5/20/80 (assay date) 

• 

~ 

4 holes in Absorption 

beds 3 and 4 at MOA T 

Absorplion beds 1 and 
2atMOAT 

Survey 01 MOA T: 10 
locations Inside lence 
and 5 locations outside 
MOAT 

Survey 01 asphalt ditch 
area southwest 01 
Building SM-257 at 
MOAT 

23 locations around 
perimeter 01 MOA T 
and 11 locaCions 
inside MOA 'I 

2 locations Inside 
MOA T and 2 locations 
north and east 01 MOA T 

16,3·111 Chronological Events at MOA T 

Reference 

Los Alarros Report ' 

LA-6848-MS and 
Nevada Operations Office 
Report NVO-H8 

Los Alarros Report 
La-10159-LLWM, July 
1984, Journal 01 
Environ. Qualily 
14:501-509 

Los Alamos Notebook 
20652 

Los Alamos Notebook 
20652 

Los Alamos Notebook 
In A411 Project File 

Los Atamos NoIebook 
A411 Projecl File 

• 

.Emll 

pipes with a diameter 0' 30 Inches and a 
length 0120 leet) . 

Sa~es collected to a mall:lrrum depth of 240 Inches 

Assayed lor plutonium and a ZnS delector. 

Over 800 tun samples collected In 4100-fI holes and 
assayed lor Pu, Am. and soli waler conIent. Geologic 
characteristics published in a log 01 eadl hole, 
Uydrologic research done In the pas! used to evaluate 
rrigralion 01 water and radio nuclides. 

Phoswlch and znS surveys with soil sarIllles at 
151ocalions assayed lor Pu and Am, 

10 soil S3rIllles assayed lor Pu and Am. 

Phoswich and J1A meter survey. 

Soil sa~es Irom 3 depths assayed lor l"trum, 
lotal uranium. Pu, and gamma emlnors (137Cs), 
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16.3-111 Chronological Evenls al MOA T \:) iil 
~. 0-

ij) 
C) ~ 1lilliI. I.2aWm RelprencQ .EY.e.ru "'" tl :::r.- -.. 
;:t... ~ Somelime 1 location inside los Alamos NoteOOok 7 vegetation sam~es assayed for tritium, lolal .., before MOA T and 2 Iocallons A411 Projecl File lotal uranium, 23 U, 238U, Pu. n:. 
tl ~ 6/10/80 north and easl of MOA T 
"'" (assay date) 
\:) ~ 
n:. "IJ 

"'" 
ii" Sometime in Several locations A411 Project File Qua~tative observations on lencing and erosion C') .., ;:) 

1982 aroundMOAT from MOAT. '6' 0-..... .... 
15' gj 

R meter measurements al 6-7 broad locations ;:s 
within MOA T. Phoswich monitoring along R-> MOA Tlence. 

Ct) ~ tl 
9 5011 salll>les collecled lrom 3 locations ~ 

~ ... 
(3 deplhsllocation) outside of MOA T and assayed -.. -. (Q 

lor tritium, tolal U, Pu, and gamma spectromeler ;:s 
(Q 

()Q 
..... 

assays. 
'"'0 
"'-
tl 4th quarter 1 locations on los Alamos NoleOOok TLDdata. ;:s 1982 perimeter 01 MOA T 23820 notes. 1983 los Alamos 

report lA-9162-ENV 

Sometime In North of paved road A411 Project File 18 samples collected from 0 10 88 It and assavedJ 
1983 Immediately nonh of lorlrilium,lolal uranium, Pu, and 137Cs. as well •. ~ 

MOA T (generally nonh as gamma spectrometry assays. ,f, 
of Absorption bed 4) , 

4 Quaners 1 locations on los Alamos Nolebook TlOdala. 
1983 perimeter 01 MOA T 23820 noles. 1984 

los Alamos rapon 
lA-10100-ENV 

1984-1986 MOAT NlA CMPs relocaled Irom MOA T 10 Area G. 
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~ ' ... 1S.3-111 Chronoklglcal Events at MDA T ""-

~ [ 
~ V') Dill. ~ Reference .Enn1 

~ :t:e 
r::: 6114/84· 19 sa"lllng klcatIons A411 Project File HPIC survey Iocatlons_ :§ 
<::> 

7/19/84 Inside and 19 sampling .5!! --
.Q 

.... .s. locations outside l! l... MDA T on a grid panem (I) u 
8-"'l 

<:u 
A411 ProJect File Soil sa.s coI1ec1ed lrom 0-1 em, 1-10 em ..... Q S120184- 19 ~'ng klcatIons 

~ ~ inside and 19 sampling and 10-00-cm depths at all locations and 
~ <:u locations outside assayed lor tritium, lolal uranium, 238Pu, 

l... MDA T on a gild patlem 239124°Pu, and gamma spectrometry assays. ~ 
""-

t::.I S/20/84- 19 sa"""ng locations A411 Project File 15 yegelallon sa"",les Identl1Jed and assayed ...... "'l 
<::> Inside and 19 sampfing tor tritium, uranium, 238Pu, and gamma 0) 
~ 0) 

locations oul side spectrometry assay . ..... . ::t 
~ Q MDA T on a grid patlem 

""- ::::E t::.I 
7/12/84- 19 sa"""ng locations A411 ProJect File Phoswich sUMlY 01 Iocallons. 'i:: 

~ 8/15/84 Inside and 19 sampling 
t::.I locations OU1s1de MDA T 
~ on a grid pallern 

4 quarters 7 locations on perimeter los Alamos Notebook lLDdala. 
1984 01 MOA r 23820 notes, 1985 

Los Alamos report 
LA-10421-ENV 

6/13/85 MOA T Annual Site A411 ProJecl File Field obselVallons'on breach 01 confinement. 
Inspection condition 01 cap, Intrusion. 

4 quarters 7 locations around Los Alamos Notebook TLOdala. 
1985 MOA T perimeter 23820 noles 

1985 MOAT N/A EHluent from TA-21-257 translerred via pipeline 
10 TA-50 lor discharge Inlo Mortandad Canyon 
(MDA T now an inactive waste disposal slle). 
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:0 
::n April 1986 7 Iocallonl oul s.lde 

~ 
of and north 01 MDA T 

~ 

~ 
6/86-8/86 108 localions surveyed 

(75 Inside MDA T and 
33 oulside MDA 1) 

0-.... 
~ 10/30/86 121oca11onlin CMP PIt 

at MOAT 

~ 4 quarters 7 Iocaliolls around 
"c 
-. 1986 MOA T pel1meler 
<.0 
10 ..... 1987 MOAT 
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16.3,111 Chronok)glcal Events al MDA T 

6olorlnco b.IID.l 

LANl Memo HSE8-86-109<4 Soli (tritium, Pu, 137Cs; 9OSr, tolal U and Am) 
and PhOswich radialion survey. 

A411 Prolecl File 108 Phoswich and Rascat measurements, 73 soil 
samples. and 61 vegetation samples assayed 
lot' Pu, Am, 137Cs. 

Los Alamos Notebook 12 samples collected 10 an average depth 01 
6-4251 noles 15 Inches and assayed for Irllium and with ZnS 

detector for gross alpha. 

Los Alamos repot:l TlOdala. 
La-10992·ENV 

NlA Surtace s'abi~zation 01 MOA T Initialed, as wei 
as measures 10 control runollintrusion Irom paved 
portions around MDA T. 
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Chapter 16 

Year 
DPW 

1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
·1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 

Material Disposal Areas Description & Sampling Plan 

TABLE 16.3-IV 
VOLUME OF WASTES DISCHARGED TO ABSORPTION BEDS AT MDA T IN CUBIC 

METERSa 

From OPE From DPW Year From OPE From 

0 3,000 (est) 1966 4,355 0 
0 4,000 (est) 1967 666 0 
0 5,000 (est) 1968 0 0 
0 6,000 (est) 1969 0 0 
0 5,971 1970 0 0 
0 10,030 1971 0 0 
0 13,600 1972 0 0 
0 5,400 1973 0 0 
0 822 
0 206 
0 1,389 
0 1,970 
0 1,587 
0 657 
0 731 
0 750 
0 117 
0 51 
0 230 
0 98 

2,492 137 

aEmelify (1974). 
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Material Disposal Areas Description & Sampling Plan Chapter 16 

TABLE 16.3-V • AMERICIUM AND PLUTONIUM CONTENT OF DISPOSAL SHAFTS AT MDA Ta 

Shaft Number 241 Am 239/240pu 239/240 Pub 
(gm) (gm) (gm) 

1 21.836 20.767 
2 2.635 3.688 
3 5.524 10.208 290 
5 25.007 12.001 
6 10.6 10.96 
8 30.61 44.97 
9 24.243 24.977 
10 4.378 3.97 
11 2.675 3.217 
13 35.924 39.608 
17 17.278 31.897 342 
18 17.757 18.758 134 
19 6.414 16.333 245 
20 27.455 11.562 
21 23.532 13.255 • 22 20.761 18.802 
23 32:609 20.412 
24 26.039 17.427 
25 10.382 7.235 
26 5.829 4.538 210 
27 18.768 32.539 
28 34.837 40.429 
29 10.215 4.224 
30 19.52 14.048 
31 3.059 2.965 
32 9.74 5.355 
33 21.275 24.764 
34 22.157 11.425 
35 26.253 16.037 
36 26.915 12.408 
41 18.789 20.479 
42 2.573 4.203 
43 30.628 28.12 
44 22.004 14.542 
46 37.002 33.031 
47 16.157 16.552 
48 24.317 21.71 
49 51.391 62.244 
50 22.027 18.46 
51 12.193 11.398 
52 12.463 26.485 • 53 35.248 28.68 
54 35.5 25.792 
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Chapter 16 Material Disposal Areas Description & Sampling Plan 

TABLE 1S.3-V 
AMERICIUM AND PLUTONIUM CONTENT OF DISPOSAL SHAFTS AT MDA Ta 

Shaft Number 241Am 2391240pu 2391240pub 

(gm) (gm) (gm) 

55 27.735 45.886 
56 33.905 23.931 
57 12.398 19.147 
58 8.414 7.746 
59 32.37 44.17 
60 34.258 38.214 
70 30.99 79.85 
75 36.772 32.938 
76 55.18 56.74 
78 0.85 7.57 
80 4.18 19.97 
82 2.47 8.88 
83 5.0 19.61 
84 0.31 9.49 
87 0.43 7.71 
90 0.09 0.43 
91 0.49 1.88 
92 4.44 6.4 
94 0.54 1.6 

Totals 1155.28 1242.64 1221.0 

aWarren (1979). 
bPlutonium in bathyspheres 

TABLE 16.3-VI. ESTIMATED RADIONUCLlDE SOURCE TERMS AT MDA T. 

Estimated 
Disposal Area ~ Radionuctide Activity (GD 

Absorption beds 1945-1951 Pu 9.8 
Tritium 14.0 

Disposal shafts 1968-1983 241 Am 3743.1 
238pu 31.3a 
2391240Pu 151.0 
233U (731 g) 6.9b 

Mixed fission 7.7 
Retrievable wastes Removed to Area G 

aBuchholz undated personal communication to M.A. Devaurs. 
bWarren 1980. 
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.\1arerial Disposal Areas Description & Sampling Plan 

TABLE 16.3-VII. COMPOSITION OF WASTE APPLIED TO ABSORPTION BEDSa 

pH 
Condo G.P.G. NaCI 
Na 
P. Alk. as Ca C03 
M. O. Alk. as CaC03 
Chloride 
Ca as Ca 
Mg as Mg 
Tot. Hard. as CaC03 
NH4+- N 
N03-N 
FI uoride as F 
Pu (dm/ml) 

Avg. 

5.7b 

40 
140 
77 
23 
26 

7 
3 

30 
10 
75 

160 
60 

Max. Min. 

10.2 3.0 
75 28 

175 75 
375 0 

80 0 
40 18 
17 0 
8 0 

76 0 
20 7 

125 55 
225 100 
600 20 

Chapter 16 

• 

aChristenson and Thomas (1962). Units are not provided in reference. Concentrations are most .• 
likely ppm. 
bMedian. 

TABLE 16.3-VIlI 
COMPOSITION OF CITRATE WASTES APPLIED TO MDA T 

ABSORPTION BEDS DURING 1951-1952a 

Di-ammonium citrate 
Magnesium 
Calcium 
Aluminum 
Iron 
Fiuoride 
Nitrate Nitrogen 
pH 
Pu (dm/ml) 

aChristenson and Thomas (1962). 
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50,000 ppm 
800 ppm 
160 ppm 
160 ppm 

10 ppm 
200 ppm 

1,680 ppm 
1 ppm 
7,000 

• 
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TABLE 16.3-IX. WASTE STREAM COMPOSITION TO DP-257 JANUARY THROUGH MAY 1973. 

Av 
Vol/Mo 

Il':t!!! Q! :tiaSlIl5 GaJs:m 

Main flow stream, DPW 129,300 

Main flow Slream. OPE 13,700 

Am-Pu acid wastes 2,500 

Bldg 2, NaOH wastes 400 

Bldg 4, KOH 130 

Bldg 5, KOH wastes 480 

Distillate 1,130 

Scrubtank, Distillate 40 

Alcohol 8 

Strip wastes 255 

Organics. solvents 9 

Oils 8 
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Chen1caI 
Cgrrnocitit.., 

pH 11.4; T$-1, 580 ~I; 

~ mgII; N0
3

-73"'9'1; 

C1-57mg11 

Incl above 

HN0
3 

+ metals 

(from rac::overy oper.) NaOH, 

Fe, CI, N0
3

, ptls various others 

KOH, used 10 scrub HF ~nes 

(scrubbing sol.), KOH, F-

-N0
3 

N0
3

-, C(, Neut. KOH + rrisc. 

orgaBcs 

Ethyl Alcohol 

Na, Moo AI, Fe, Cr, t-j, NH3 

S04,N03 

Acetone, Chlorethylene. etc. 

VaaAlm PCJIfl) oil 

May 1991 

Radioactivity 
AYM1 

1.38 x 1o-1'11Ci11 gross a 

1.32 x 10-3 mCVI Sr 

Incl. aboW 

Low
235U 

22.15g 239Pu, 20.4g 241Am, 

-0.01g 238pu 

188 mg total a 

include 239Pu, 241Am 

24&ng 235U + 2mg 239Pu + 

trace 238Pu 

1.360 239 pu 

11.4g 235U 

(ind. in main stream) 

800 mg 235U 

1.78g 239pu 

15.2; 235U, trace amounts 

of 90Sr and 137 Cs (MFP) 

235U, 238Pu• 239pu 

238pu, 239pu 

.~ ~ 
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TABLE 16.3-X. PLUTONIUM CONCENTA.ATIONS wtTH DEPTII FOR THE FIVE BOREHOlES lOCATED IN FIG. 16.3-l3a 

~ .QfW:i DfW.:.a 0fW:j ~ 
(Slam) 

Depth Pu Depth Pu Depth Pu Depth Pu Depth Pu 
(It) (pClIgm) (It) (pCilgm) (It) . (pClIlJ11) (It) (pCilgm) (It) (pClIgm) 

Sur1ace 32 Sur1ace 4 Sur1ace 15 Sur1ac8 4 Sur1ace 190 
1 4 1 2 1 2 1 180 1 210 
2 2 2 1 2 4 2 16410 2 5 
3 .. 3 <1 3 3 3 20730 3 36 
4 2 .. 1 4 .. 12 640 4 1550 
S 2 5 1 S 3 15 2270 5 240 
6 2 6 1 8 2 16 2320 6 36 
6-10 1 7 2 7 3 17 330 7 820 
10-14 1 8 <1 8 1 18 11 8 18 
1S 2 9 1 9 1 19 5 9 170 

10 2 10 1 20 S 15 1090 
11 2 11 1 
12 1 12 205b 

13 1 12.5 686 
14 1 13 605 
15 1 
16 2 
17 1 
18 1 
19 1 
20 1 

aDma laken from RogelS (19n) lor five boreholes lrom Herman (1954,. Dala are given In this table in units origioaHy reported In. Convert 
.rom dpmIdty gram 10 pClIgm by roolliplyiog by 0.4505. 
bpolol 01 Intersection wilh absorption bed. 
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TABLE 16.3-XI 
CHEMICAL AND MINERALOGICAL PROPERTIES FROM THREE HOLES DRILLED AT MDA T 

AND SHOWN IN FIG. 16.3-13a 

Ion Exchange Capacity 
(Me/kg) 

Depth (ft) 
Clay fraction: 
< 211 minerals 
(percent) 

Silt fraction: 
2-6211 minerals 
(percent) 

Feldspar 
Montmori 1I0nite 
Hydrous mica 
Kaolin 
Cristobalite 
Tridymite 
Quartz 

Feldspar 
Cristobalite 
Tridymite 
Quartz 

DPW-33 

17 
12 (slant) 

40 
30 
20 

b 
b 
b 
b 

40 
40 
10 

DPW-4 

7 
19 
40 

40 
40 

b 

50 
50 
10 

b 

DPW-5 

32 
5 

50 
20 

b 
b 

b 
b 
b 

aData taken from Rogers (1977) for three holes drilled in 1953 documented in Herman (1954). 
All values are in percent by weight. 
bThese minerals were detected but concentration too low to quantify . 
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TABLE 16.3-XII. ALPHA ACTIVITY FROM HORIZONTAL CORES TAKEN FROM THE 
CAISSON a . 

Depth No. Average Gross a Gross ex - All Cores 
(tt) Cores (c1rrv'dry gm) max min 

(C/m/dry gm) 

6 10 3003 6613 4 
8 7 1306 2850 11 
10 8 1143 1872 12 
12 6 821 1729 414 
14 9 749 2094 1 
16 9 732 1305 8 
18 4 517 923 141 
20 7 183 506 45 
22 4 15 20 11 
24 8 402 1038 175 
26 10 13 88 2 
28 6 28 156 2 

aChrlstenson and Thomas (1962). 

TABLE 16.3-XIiI. GROSS ALPHA ACTIVITIES FROM VERTICAL HOLES DRILLED NEAR BED 
IN 1960 (SEE FIG. 16.3-14 FOR LOCATION)a 

No. Depth Gross ex (c/rrv'dry gram) 
Hole No. Cores (tt) (Avg.) (Max) (Min) 

1b 10 76 2 3 1 
1Ab 10 83 24 34 9 
2b 11 93 698 3722 142 
3 11 99 3 7 2 
4b 13 99 1.5 2 1 
5 7 92 3 6 1 

aChristenson and Thomas (1962). 
bSlant holes. f< :; 

I' 
Ii 

• 

• 
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16.4. Industrial Liquid Waste Treatment Facility 

16.4.1. Site Description 

This section describes the field activities for the location of the former industrial liquid waste 

treatment facility (SWMU 21-010) located at TA-21 (Fig. 16.4-1) (LASL 1968c). This SWMU 

addresses a site at which.a contaminated building was located. The former industrial liquid waste 

treatment facility was decontaminated and decommissioned, but contamination may still remain 

at the site from the building and its past operations. Releases from the industrial liquid waste 

treatment facility to the environment are documented (LANL 1990). 

The SWMU Report (LANL 1990) states that the former industrial liquid waste treatment facili~y, 

TA-21-35, is designated as SWMU 21-01 O(a). along with seven associated structures identified 

as SWMUs 21-010 (b)-(h) (Fig. 16.4-1). 

In addition, a radioactive container loading operation was located on the northeast side of TA-21-

35, just north of structure TA-21-191. The drums containing radioactive waste and cement were 

stored inside of the new addition to T A-21-35, just west of structure TA-21-191 and under a 

• covered area on the north side of the building. 

• 

There are several areas of concern at the former location of TA-21-35. Area of concern C-21-01 0 

(see Chapter 19) documents a leak from drums that was cleaned up. It is not shown on Fig. 

16.4-1 because its location is unknown. The former locations of the following four structures were 

added as areas of concern C-21-034 through C-21-037, which includes the following: a 1,000 

gal. raHinate- tank (T A-21-91), two aboveground acid holding tanks (TA-21~11 0 and T A-21-111), 

and a 2,000 gal. aboveground acid tank (TA-21-256). 

Presented below is a list and brief description of structures that comprise SWMU 21-010 at the 

former location of T A-21-3S. 

Building T A·21·35 

SWMU 21-10(a) addresses the former industrial liquid waste treatment facility, TA-21-35. The 

treatment facility began operations in 1952 and was decontaminated and decommissioned in 

1967. T A-21-35 was modified and added to several times throughout its years of operation. It 

began as a modification to a 40- by 20-ft building with a wood frame and corrugated metal 

covering, originally built in 1949 (Fowler 1964). Conversion to a waste treatment facility in 1952 
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required a 30-ft extension of that original building. In addition, exterior waste storage facilities and 

a batch waste treatment facility required a 1 O-ft extension. In 1956,a 15- by 20-ft vacuum filter 

room was added with pertinent equipment to the east side of the building. This eliminated the 

procedure of hauling contaminated sludge to the TA-45 treatment plant for filtration (Shipman 

1958). 

In 1959, an americium waste treatment facility was added to TA-21-35 to fix americium waste in 

cement. These wastes were placed in 55-gal. drums and stored on the northeast corner of the 

building until they were transported to MDA G for disposal. A chemical storage addition was 

added in 1960. Further space was added in 1961 because of an increased vol~me of americium 

waste being treated at the plant. In 1964, a 50% caustic storage facility was completed, along 

with a covered area for the temporary storage of the 55-gal. drums containing americium-cement 

mixtures mentioned above (Fowler 1964). 

Associated Structures 

SWMU 21-010(b), TA-21-93, was initially a water manhole, which was changed to an acid valve 

pit manhole. The manhole was located on the southwest corner of T A-21-35 and has been 

removed. 

SWMU 21·01 O(c), TA-21-145, was a 500 gal. -underground acid tank, which was located at the 

southwest corner of Building TA-21-35. The tank has been removed. 

SWMU 21·010(d), TA-21-147, was a 500 gal. underground acid tank, which was located adjacent 

to TA-21-145 and near the southwest corner of Building TA-21-35. The tank has been removed. 

SWMU 21·01 O(e), TA-21-185, was a 390 gal. septic tank, which was located on the northeast 

corner of Building TA-21-35. The tank received industrial waste. Overflow from the tank went to 

a drain field that was located east of the septic tank. The tank has been removed. It is not known 

if the drain field was removed when the tank was removed. 

SWMU 21·010(f), TA-21-192, was a structure known as the "Grit Chamber," which was located at 

the northeast corner of building TA-21-35. This structure served as a setting tank for solids in the 

influent and is thought to have been highly contaminated with radionuclides. The grit chamber 

has been removed. 

SWMU 21·010(g), TA-21-255, was a 2,000 gal. aboveground acid tank, which was located at the 

southwest corner of T A-21-35. The acid tank has been removed. 

• 

• 

• 
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SWMU 21-01 O(h), TA-21-271, was an acid manhole located at the southwest corner of building 

TA-21-35. The manhole has been removed. 

Areas of Concern 

The location of area of concern C-21-010 is unknown. It will be assumed that it will be addressed 

by the sampling of the Building 35 area proposed herein. 

Area of concern C-21-034, TA-21-91, was a 1,000 gal. raffinate holding tank, which has been 

removed. It was located at the southwest corner of T A-21-35 and was installed approximately 

October 1957 (LASL 1957). The former location of this structure will be investigated . 

. Area of concern C-21-035, TA-21-11 0, was an aboveground acid-holding tank on the south side 

of T A-21-35. It was relocated to the new treatment facility, Building T A-21-257, in 1967. Its 

location at TA-21-257 is listed as SWMU 21-011 (d). The former location of the tank at TA-21-35 

will be investigated. 

Area of concern C·21·036, TA-21-111, was an aboveground acid-holding tank adjacent to TA-

21-110 on the south side of T A-21-35. It was relocated in 1967 to the new treatment facility, 

Building TA-21-257. Its location at TA-21-257 is listed as SWMU 21-011 (e). The former location 

of the tank at T A-21-35 will be investigated. 

Area of concern C·21-D37, TA-21-256, was a 2,000 gal. aboveground acid tank at the southwest 

corner of building T A-21-35. In 1967, it was relocated to the new industrial liquid waste treatment 

facility, TA-21-257. Its location at TA-21-257 is listed as SWMU 21-011 (h). The former location 

of the tank at TA-21-35 will be investigated. 

16.4.1.1. Site History 

Four seepage pits, or absorption beds (Sec. 16.3 MDA T, SWMU 21-016), were constructed for 

liquid radioactive waste disposal at TA-21 in the 1940s. Because the volume of liquid discharged 

to the absorption beas began to exceed their holding capacity, a liquid waste treatment facility, 

TA-21-35, was constructed. TA-21-35 was constructed as a facility for treatment and disposal of 

contaminated liquid waste from the plutonium- and 235U-processing laboratories at DP site 

(Romero 1967). The treatment operations at the plant began in 1952 (Fowler 1964). 

The facility used chemical precipitation to treat wastes and was designed to treat wastes at a 

maximum rate of 50 gal.lmin. The most efficient operation was obtained at a treatment rate of 35 
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gaL/min (Fowler 1964). Treatment of DP Site wastes continued at TA-21-35 until 1967 when it 

was replaced by a new waste treatment facility, TA-21-257 (Sec. 16.5, SWMU 21-011). 

The waste treatment plant received waste concentrated in "both plutonium and mineral constitu

ents" from DP West (Shipman 1958). The method of treatment involved the addition of ferric 

sulfate and lime to the incoming waste stream, causing a precipitate of ferric hydroxide to form. 

The ferric hydroxide precipitate then settled to the bottom of settling tanks, carrying the plutonium 

with it (Shipman 1958). These sludges (precipitates) were buried in MDA C (Abrahams 1962). 

The liquid that was derived from dewatering the plutonium-contaminated sludges was stored in 

tanks for several hours or days for control analysis and was then discharged to DP Canyon 

(Abrahams 1962) [see Sec. 15.4. SWMU 21-011 (k)]. 

Other wastes, such as concentrated residues from plutonium separations (raffinates) containing 

large amounts of salts and plutonium and hydrofluoric washing solutions. were treated separately 

by batch methods (Shipman 1958). Hydrofluoric acid was neutralized and discharged to DP 

Canyon (Abrahams 1962). Procedure(s) for treatment and handling of other wastes are not 

known. 

Decommissioning of Building TA-21-35 and its associated structures was initiated on June 30, 

1967. and was completed on January 5,1968 (LASL no date). All structures associated with the 

decommissioning of TA-21-35 were taken to MDA G for disposal. It is unknown whether any 

cleanup of the former site of T A-21-35 and its associated structures occurred. 

Several of the structures were relocated or connected to the new treatment facility, TA-21-257. 

Relocated or reconnected structures ind uded TA-21-11 0 and T A-21-111 • aboveground acid

holding tanks (LASL 1976b); TA-21-191, a cement storage silo (LASL no date); and TA-21-256, 

an aboveground acid tank (LASL 1968c). The locations of the relocated structures are addressed 

and investigated in Sec. 16.5. 

16.4.1.2. Existing Information 

Records of the approximate vol ume of wastes processed at T A-21-35, as well as the gross alpha 

and plutonium concentrations for the years 1952 through 1961, are summarized in Table 16.4-1. 

Table 16.4·1 shows that a maximum flow of 4,712,900 gal. was treated at TA-21-35 in 1957, and 

a low of 2,294,900 gal. was treated in 1960. The operational data from 1961 to 1967 could not be 

• 

• 

located. The general trend in gross alpha and plutonium concentrations increased from 1952 to • 

1961. 
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The text accompanying the table states that "the highest concentration of gross alpha in soil 

samples collected in August of 1954, a short distance downgradient from the point of discharge 

into DP Canyon, was 184 disintegrations per minute per dry gram" (Abrahams 1962). 

16.4.1.3. Source Tenn 

Plutonium-processing operations and other operations at DP East and DP West produced wastes 

~hat were sent to TA-21-35 for treatment. Wastes containing uranium, plutonium, americium, and 

other actinides, as well as various acids (such as nitric, hydrofluoric, sulfuric. and hydrochloric). 

sclvents, and chemicals were treated. Releases of contamination from treatment operations 

have not been documented, but the above-mentioned contaminants may be present in the soils. 

at the former location of TA-21-35. 

The loading and subsequent storage of 55-gal. drums of americium-cement mixtures at TA-21-35 

may have resulted in contaminant releases. The drums were stored in an area on the northeast 

side of T A-21-35 just north of structure T A-21-191, in TA-21-35. and a covered area believed to 

be along the north side of T A-21-35. It is not known whether any leaks or spills resulted from the 

storage or loading of the drums. 

16.4.2. Objectives and Data Needs 

Environmental releases may have occurred as a result of past operations at the former industrial 

waste treatment facility or from the decommissioning of the Building TA-21-35. 

SWMU 21-010 data needs are listed below as follows: 

1. Determine the location of the former industrial waste treatment facility, TA-
21-35. and its associated structures by surveying based on old drawings. 

2. Identify the presence of contamination in the areas that were beneath the 
former locations of the industrial waste treatment facility and its associated 
structures by analysis of subsurface soil samples using Level II/III data. 

3. If contaminants are identified, determine the vertical and lateral extent of 
contamination by additional subsurface soil sampling and analyses using 
Level III/IV data. 

16.4.3. Sampling/Investigation Rationale 

Two phases of investigation are planned for SWMU 21-010. The initial investigation consists of a 

land survey to mark the former locations of the waste treatment facility, TA-21-35 [SWMU 21-
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010(a)). and its associated structures, TA-21-91, -93, -110, -111, -145, -147, -185, -192, -255.-

256, -271 [SWMUs 21-01 O(b)-(h) and areas of concern C-21-034 to C-21-037], for investigation. 

Prior to decommissioning, Building TA-21-35 was found to have removable alpha contamination, 

and its waste storage tanks and waste-processing tanks were found to be highly contaminated 

with radionuclides. Therefore, shallow boreholes will be drilled, and subsurface soil samples will 

be collected at the former location of Building T A-21-35 and at the locations of the associated 

structures. These samples will identify the potential for residual contamination remaining after 

0&0 of Building TA-21-35 and its associated structures. 

Surface soil samples will not be taken at TA-21-35 as part of this sampling plan. Surface soil 

samples to characterize TA-21-35 will be obtained during the field investigation of MDA T. The 

MDA T surface characterization will provide surface soil samples on a 20- by 20-m grid within the 

fenced area of MDA T (which includes the area of Building T A-21-35) and extending to the 

northern edge of DP Mesa (see Sec. 16.3.4.1, MDA T Surface Sampling Plan). 

Shallow borehole samples obtained during the initial investigation will be submitted for field 

laboratory analysis. Thirty percent of those samples will then be submitted to an analytical 

laboratory and subjected to the full analytical suite to determine the types and concentrations of 

contaminants present. Samples that are "hor in the field laboratory will be sent to the analytical 

laboratory. If no samples are "hot", the analytical laboratory will be used to confirm absence of 

contamination. 

If required, additional subsurface soil sampling will constitute a subsequent investigation of 

sampling to define the lateral and vertical extent of contamination. These samples will be submit

ted for analytical laboratory analysis and will be subjected to a full suite of analyses unless 

sampling results from the initial investigation allow specification of a more focused analytical 

suite. 

16.4.4. sampling Plan 

16.4.4.1. Initial Investigation 

The former location of Building T A-21-35 [SWMU 21-01 O(a)] and its associated structures 

[SWMUs 21-01 O(b)-(h) and areas of concern C-21-034 to C-21-037] will be surveyed from an 

engineering drawing (LASl 1968) (for method see Sec. 11.4.3) and marked. 

• 

• 

• 
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A mobile office trailer, TA-21-382, presently occupies a portion of the former site of Building TA-

21-35. It is not known how much of the area is covered by the trailer, but it may be necessary to 

relocate the trailer during the investigation if it hinders the placement of the boreholes. 

Five shallow boreholes will be drilled in the footprint of former Building TA-21-35 [SWMU 21-

010(a)] (for method see Sec. 11.5.3.1) to determine whether any past releases from the building 

occurred. Three of the boreholes will be drilled on the center line of the long axis of the original 

part of the building, at equal distances from one another. The other two boreholes will be drilled 

in the addition that housed a radioactive container storage area. The boreholes will be drilled to a 

nominal depth of 10ft at locations shown in Fig. 16.4-2. Each borehole will result in four samples 

(2.5-ft core interval). 

In addition, two shallow boreholes will be drilled in the area directly north of the container storage 

addition where the drum-loading operation was carried out. These boreholes will be drilled to a 
nominal depth of 5 ft at the locations shown in Fig. 16.4-2. Each borehole will result in two 

samples (2.5-ft core interval). 

Table 16.4-11 identifies the screening and analysis requirements for the 24 samples to be col

lected. 

Associated Structures 

Shallow boreholes (for method see Sec. 11.5.3.1) will be drilled at former locations of structures 

that were associated with TA-21-35 operations. One borehole will be drilled at the center of each 

of the former structures TA-21-110 (area of concern C-21-035). TA-21-111'{area of concern C-

21-036), and T A-21-192 ISWM U 21-01 O(f)]. These boreholes will be drilled to a nominal depth of 

5 ft at the locations shown in Fig. 16.4-2. Each borehole will result in two samples (2.5-ft core 

interval). 

Three vertical boreholes will be drilled (for method see Sec. 11.5.3.2) at the southwest corner of 

the former bUilding to address contamination that may have resulted from a group of underground 

structures: TA-21-91 (area of concern C-21-034). TA-21-93 [SWMU 21-01 O(b)], TA-21-145 

ISWMU 21-010(c)], TA-21-147 [SWMU 21-010(d)], TA-21-255 [SWMU 21-010(g)], TA-21-256 

(area of concern C-21-037), and TA-21-271 [SWMU 21-01 O(h)]. These boreholes will be drilled 

to a nominal depth of 20 ft at the locations shown in Fig. 16.5-2. Each borehole will result in four 

samples (5-ft core interval). 
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Two vertical boreholes will be drilled (for method see Sec. 11.5.3.2) at the northeast corner of the 

former TA-21-35 to address contamination that may have resulted from septic tank TA-21-185 

[SWMU 21-01 O( e)] and its associated drain field. These boreholes will be drilled to a nominal 

depth of 20 ft at the locations shown in Fig. 16.5-2. Each borehole will result in four samples {5-ft 

core interval}. 

The screening and sample analysis requirements for the 26 samples collected in this investiga

tion are shown in Table 16.4-11. 

For the Building TA-21-35 and associated structures site characterization, a total of 50 samples 

will be collected and processed in the field laboratory. Approximately 30% of these samples (16) 

will be sent to the analytical laboratory for the full suite of analyses. Samples that are "hot" as a 

result of field laboratory analyses will be sent to the analytical laboratory. If no samples are "hoF, 

the analytical laboratory will be used to confirm absence of contamination. The field laboratory 

will also be used to define whether nominal depths for both shallow and vertical boreholes are 

adequate or whether boreholes need to be deepened (see Sec. 11.5.3 for borehole stopping 

criteria). 

16.4.4.2. Subsequent InveStigation 

From the initial samples collected, it will be possible to determine whether contamination exists. 

If a subsequent investigation is required, additional boreholes will be drilled and sampled. Bore

hole locations will be placed at 20-ft spaCings in an outward direction from sampling points in 

which contamination is identified. This investigation will be integrated with characterization of 

MDA T (See Sec. 16.3). For planning purposes, it is' anticipated that no more than eight additional 

shallow boreholes to a nominal depth of 10ft and no more than five additional vertical boreholes 

to a nominal depth of 20 ft will be required. Example locations for the additional boreholes are 

shown in Fig. 16.4-2. This will result in a total of 52 samples to be analyzed in the field labora

tory. Twenty-five percent of those samples will be submitted to an analytical laboratory for 

confirmatory and additional analyses. The screening and sample analysis assumptions for the 

subsequent investigations are shown in Table 16.4-111. 

• 

• 

• 
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Fig.16.4-1 Location of the former Industrial Liquid Waste Treatment Facility, TA-21-35 and its 
associated structures, and their approximate relationship to existing Building T A-21-
382. (LASL 1976b; LANL 1983a) 
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Fig. 16.4-2 Borehole locations for the initial investigation at T A-21-35. Also shown are the 
additional borehole locations for the subsequent investigation, if required. 
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TABLE 16.4-1 
VOLUME OF FLOW INTO BUILDING 35 TREATMENT PLANT, AND INFLUENT AND EFFLU

ENT CONCENTRATIONS OF GROSS ALPHA AND PLUTONIUMa 

Gross Alpha Plutonium 
Volume Influent Effluent Influent Effluent Total 
(thousands of (thousands (counts per (milligrams (counts per (equivalent 

Year gallons) of counts minute per literb) minute per to) 
minute per literb) plant (mg)) 

Ii te rb) 

1952 2683.0 58.2 35 8,781 35.0 8,781 
1953 4043.6 421.0 52 92,378 79.0 92,378 
1954 3226.8 187.0 73 33,560 93.0 37,836 
1955 2,894.5 218.0 116 30,004 97.0 36,555 
1956 3810.1 90.0 60 18,490 59.0 23,683 
1957 4712.9 58.5 65 14,883 65.0 21,030 
1958 2658.8 163.0 64 23,949 62.0 38,017 
1959 2496.4 236.0 114 32,532 98.8 56,541 
1960 2294.1 626.0 310 81,159 223.0 427,829c 
1961 2488.2 661.0 695 99,154 639.0 173,938 

8Abrahams (1962). 
bWeighted average. 
clncludes 1.141 grams of 238pu. 
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Table 16.4-11 

SCREENING AND ANALYSIS FOR INITIAL 

INVESTIGATIONS AT SWMU 21-010, 

INDUSTRIAL WASTE TREATMENT FACILITY. 
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Type l<>ealion Interval 1d_1IcatIon 
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Table 16.4-111 

SCREENING AND ANALYSIS FOR SUBSEQUENT 

INVESTIGATIONS AT SWMU 21-010, 

INDUSTRIAL WASTE TREATMENT FACILITY. 
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16.5. New Industrial Waste Treatment Plant 

16.5.1. Site Description 

This section describes the field activities for the collection of environmental data associated with 

the new industrial waste treatment plant, TA-21-257 (Fig. 16.5-1) (LASL 1967b; LASL 1976b; 

LANL 1983a), including both SWM Us and areas of concern. 

The Solid Waste Management Unit (SWMU) report (LANL 1990a) states that the new industrial 

waste treatment plant. TA-21-257, is deSignated as SWMU 21-011 (a) and contains nine associ

ated structures identified as SWMUs 21-011 (b)-(j). The plant includes a clarifier/flocculator, four 

vertical storage tanks, a pumping station, several pumps that were part of MDA T disposal 

operations, several above-ground storage tanks, raw waste storage tanks, and several chemical 

holding tanks (LANL 1990a). A cement silo also existed at the treatment plant. In addition, two 

radioactive container storage areas were located at TA-21-257 (SWMU 21-001). The first 

storage area, identified in the SWMU report (LANL 1990a). has been described as active and is 

located outside at the southwest corner of the building. The second storage area (probably a 

staging area) is located south of the bUilding along the fence, as identified in LANL photograph 

#83038K-162 (LANL 1983b). Detailed descriptions of each SWMU subunit follow. 

Building T A-21-257 

SWMU 21-011(a), the new industrial waste treatment plant (TA-21-257), was put into operation in 

1967 after T A·21·35 ceased operations (Fig. 16.5-1). T A·21-257 treated liquid waste produced 

from operations associated with DP West and DP East. 

Associated Structures 

SWMU 21-011 (b), a sump pump (T A-21-223), was built in 1965 and is located approximately 400 

ft east of T A-21-257 (Fig. 16.5-2) (LASL 1976a). It transports waste from DP East to TA-21-257 

via a 3-in.-diameter cast iron line. Before TA-21-257 was built, the same line connected the sump 

pump with the former industrial liquid waste treatment facility, TA-21-35. The sump pump is 

connected to Buildings TA-21-152, TA-21-155, and TA-21-209 6-in.-diameter cast iron drain lines. 

The sump may have discharged to DP Canyon on occasion through a drain pipe before two 

3,000 gal. holding tanks, T A-21-346, were installed. That situation is discussed in detail in Sec. 

14.3, SWMU 21-004(b) and (c) and Sec. 15.S, SWMU 21-004(d}. 
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SWMU 21-011(c) includes an acid holding tank (TA-21-120) and an acid sump (TA-21-121) (Fig. 

16.5-1). These two structures will not be included in the characterization of SWMU 21-011 

because they are located inside MDA T (see Sec.16.3, SWMU 21-016). 

SWMU 21-011 (d) is an acid holding tank (TA-21-11 0) located on the west side of T A-21-257 (Fig. 

16.5-1) (LASL 1967b; LASL 1976b; LANL 1983a). The tank was relocated from TA-21-35 to TA-

21-257 in 1967 (LANL 1990a). The tank is aboveground, inactive, and has a 13,500 gal. holding 

capacity (LASL 1968a). The tank received waste from DP East (Romero and Vigil 1990). The 

years that the tank received waste are not known. 

SWMU 21-011 (e) is an acid-holding tank (TA-21-111) located on the west side of TA-21-257 (Fig. 

16.5-1) (LASL 1967b; LASL 1976b; LANL 1983a). The tank was relocated from TA-21-35 to TA-

21-257 in 1967 (LANL 1990b). The tank is aboveground, inactive, and has a 13,500 gal. holding 

capacity (LASL 1968b). The tank received waste from DP West and from the "General's Tanks" 

at MDA A (Roy F. Weston 1990b). The years that the tank received waste are not known. 

SWMUs 21-011 (f) and (g) are two final effluent-holding tanks (TA-21-112 and TA-21-113) 

located northwest of T A-21-257 (Fig. 16.5-1) (LASL 1967c; LASL 1976b; LANL 1983a). The 

tanks are aboveground (LASL 1968b) and have a capacity of 12,700 gal. each (LASL 1967a). 

Before 1967, underground piping connected these two tanks to T A-21-35 (the former industrial 

liquid waste treatment faci Iity). After 1967, underground piping from the two tanks was routed to 

TA-21-257 (the new industrial waste treatment plant). Before 1982, treated effluent was retained 

in the tanks for 3-to-5-day periods before being discharged to DP Canyon (Romero and Vigil 

1990). Since 1982, the treated effluent contained in the tanks has been pumped to TA-50 for 

disposal. The two tanks are plumbed together (LASL 1968b) allowing effluent to be transferred 

from one tank to the other, to prevent overflows. 

SWMU 21·011(h) is a 2,000 gal. above-ground acid storage tank (Pug Mill Tank, TA-21-256). It 

was relocated from TA-21-35 to the southwest corner of TA-21-257 (LASL 1977: LANL 1983a) in 

1967 (Fig. 16.5-1) (LASL 1967b: LASL 1976b; LANL 1983a). The tank was removed in 1986 

(LASL no date). 

SWMU 21-011 (I) is an inactive 50% sodium hydroxide storage tank (TA-21-288) located on the 

west side of TA-21-257, immediately north of the americium raffinate storage tank, TA-21-289 

(Fig. 16.5-1) (LASL 1967b; LASL 1976b; LANL 1983a). This aboveground tank was installed in 

1968 and has a 1,OOO-gal. holding capacity (LASL 1968b). At present, the tank has an undeter

mined amount of liquid in it (Romero and Vigil 1990). 
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SWMU 21·011(j) is an inactive americium raffinate storage tank (TA-21-289) located on the west 

side of TA-21-257, immediately south of TA-21-288 (Fig. 16.5-1) (LASL 1967c; LASL 1976b; 

LANL 1983a). This run-off tank was installed in 1968 and has a 1,600-gal. holding capacity 

(LASL 1968b). According to LANL employees, when the americium storage tank was in opera

tion, the area west of the tank was not asphalted (LASL 1967d). Tanker trucks would back up to 

the americium tank and transfer waste into the tank. The hose line that transferred the waste 

from the tanker truck to the americium tank would occasionally break apart, thereby spilling 

untreated waste on the ground. The area was finally asphalted, approximately 1 year before the 

tank was taken out of operation. The exact dates for when the tank was taken out of operation 

and when the area was asphalted are not known (Romero and Vigil 1990). 

The parts of TA-21-257 listed below are not specifically identified as SWMU subunits but were 

part of the SWMU description. 

Vertical storage tanks refer to two below-ground raw waste storage (RWS) tanks located 

immediately north of the plant (LASL 1967e; LASL 1968b). These tanks do not have structure 

numbers, but within the treatment system they are referred to as RWS 1 and 2. The tanks are 

active, and both have a 28,000 gal. holding capacity. From 1967 to 1984, the storage tanks 

received waste from DP West. After 1984, the two storage tanks received waste from both DP 

West and DP East (Roy F. Weston 1990). These tanks are clearly shown on engineering draw

ings ENG C-36383, -36384, and -36387. 

Several sumps include an active grit chamber used to separate solid materials from the liquid 

influent waste stream before it enters RWS 1 and 2. The grit chamber does not have a structure 

number. It is clearly shown on engineering drawings ENG C-36383, -36384, and -36387. 

The pumping station reference in the SWMU description refers to two valve pits/pumps (T A-21-

204 and T A-21-205) I located immediately north of holding tanks T A-21-112 and T A-21-113 

(LANL 1983a), that transfer effluent from the holding tanks to TA-50 for final disposal. 

SWMU 21-001 is defined as an active radioactive container storage area located outside, at the 

southwest corner of TA-21-257 (LANL 1990a) (Fig. 16.5-1). During the TA-21 site reconnais

sance walk-through (Roy F. Weston 1990),20 55-gal. drums of unused thermal oil from TA-50 

were observed to be staged in the area. No drums of radioactive waste were observed. The 

thermal oil stored at the site is product and has reportedly never been opened'(Salazar 1990). 

One employee currently working at LANL stated that drums containing filter media are occasion

ally stored at the southwest corner of T A-21-257 but only for periods of about one week (Salazar 
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1990). The LANL employee also stated that a number of drums of mixed waste were also stored 

along the fence south of TA-21-257 for about 1 year; however, he could not recall the specific 

year (Salazar 1990). Documentation from a 1983 LANL photograph (LANL 1983b). which shows 

nine drums lined up along the fence, seems to confirm this statement. 

From 1968 until 1983, disposal operations at TA-21-257 included a direct flow system, which was 

used to pipe radioactive wastes mixed with cement from T A-21-257 ,to asphalt-lined disposal 

shafts at MDA T (see Sec. 16.3). During certain periods (Le., during routine maintenance of the 

cement-waste piping system, drilling additional disposal shafts, etc.), the wastes that were 

generally disposed of at MDA T were drummed and stored at the southwest corner. 

Areas of Concern 

Area of concern C.21·005, was a spill between Buildings 5 and 257 resulting from a 1959 fire in 

a filter in Building 5. The resulting contamination was cleaned up (LANL 1989). 

Area of concern C-21..Q07, refers to a 1982 spill from a tank vent at T A-21-257. This leak 

contaminated the building's roof, wall, and surrounding area with low levels of plutonium, ameri

cium. and uranium. This spill was reportedly deaned up (LANL 1989). 

Area of COIlCf n C·21"()33, refers to a 1976 cement paste spill which occurred when radioac

tively contamir:, ted cement was being pumped from TA-21-257 into shafts between absorption 

beds 1 and :2 ;:~ MDA T (see Sec. 16.3). The exact location where this spill occurred in unknown , , 

(LANL 19(9). 

16.5.1.1. Site History 

In the 19405, four absorption beds were constructed (which became known as MDA T) at TA-21 

for disposal of liquid radioactive waste. From 1945 to ,1952. the four absorption beds received 

untreated waste. In 1952, the untreated liquid waste was diverted to the newly constructed 

industrial liquid waste treatment facility, TA-21-35. Treated wastes were then sent from TA-21-35 

to the absorption beds until 1967 when operations at T A-21-35 were discontinued and the new 

industrial waste treatment plant. TA-21-257, came on line (see Fig. 16.5-1) (LASL 1976b; LANL 

1983a). 

Coprecipitation of plutonium with ferric sulfate has been, and currently is, the basis of the treat

ment process at TA-21-257 (Romero and Vigil 1990). The following is a brief description of the 

treatment process: 
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A "continuous stream" of influent is received at TA-21-257 and is temporarily 
retained in two, raw waste storage tanks. Feed pumps lift the waste in the 
storage tanks to a flash mixer where lime, ferric sulfate, and coagulant aids are 
added (Christenson and Emelity 1970). The waste flows to a flocculator and on 
to a settling (or sedimentation) tank. Settled effluent is pumped through a 
pressure filter and, at this point, sampled to verify treatment. If the effluent is 
determined to be adequately treated, it is pumped to two final effluent hol.ding 
tanks and sent to TA-50 for final disposal. If the effluent is not sufficiently 
treated, it is recirculated through the treatment system. 

Chapter 16 

In addition to the routine waste stream treatment process described above, a variety of other 

wastes classified as "batch wastes" were treated at TA-21-257 from 1967 to 1984 (Romero and 

Vigil 1990). Some of the batch wastes sent to TA-21-257 via 1.5-in., stainless steel lines were 

rich in americium. These wastes were collected and contained in stainless steel or concrete 

holding tanks (Christenson and Emelity 1970). Highly acidic solutions were also delivered to TA-

21-257 in 270-gal. tanker trailers. Most of these wastes were treated by neutralization in special 

stainless steel, water-cooled tanks (Warren 1983). Batch wastes that required the greatest 

treatment were those that had high-dissolved solids or were highly acidic. Treatment of these 

types of batch wastes included neutralization with 50% sodium hydroxide, then mixing with 

cement in a pug mill, and finally, pumping the cement paste to asphalt-lined shafts at MDA T, 

located west of T A-21-257 (Christenson and Emelity 1970). This type of disp<>sal was in opera

tion from 1968 until 1983 when it was discontinued (LANL 1990a). According to LANL employ

ees, during the pumping of the cement paste to the asphalt-lined disposal shafts at MDA T, the 

fire hose lines that were used to transport the cement paste would occasionally break apart or 

leak, thereby spilling the cement paste on the ground (Romero and Vigil 1990). Although docu

mentation is not available, another LANL employee reported that an operational release of 

cement paste occurred approximately 100 ft west-northwest of TA-21-257, as a result of a break 

in the fire hose transfer line (Romero and Vigil 1990). These types of releases were reportedly 

cleaned up immediately after each spill occurred; however, a few such releases have been 

identified as areas of concern (see Table 16.5-1). 

Sludges that accumulated from chemical treatment of the continuous (main) waste stream were 

also added to the pug mill feed for eventual disposal to the absorption beds at MDA T 

(Christenson and Emelity 1970). Other wastes treated at TA-21-257 included americium-pluto

nium solutions that were alkaline and rich in fluorides, chlorides, and radionuclides. These 

wastes were mixed with cement via the pug mill and pumped to the asphalt-lined disposal shafts 

at MDA T along with the other wastes discussed previously. 

At present, the wastes produced at DP East and DP West are transported to TA-21-257 through 

cast iron lines (Romero and Vigil 1990). The 3-in., cast iron line that carries waste from DP East 
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to TA-21-257 originates at Buildings TA-21-155 and T A-21-209 (LASL 1967c: Romero and \ligil 

1990). The DP East liquid waste is sent to TA-21-257 via a sump pump, TA-21-223 (LASL 1975). 

The sump pump (TA-21-223) has a 6-in. overflow line, which trends north and is connected to two 

3,000-gal. holding tanks [SWMUs 21-004(b) and (c)]. The tanks serve as emergency storage if 

the sump is inoperative or if it overflows (see Sec. 14.3). Before the tanks were installed, wastes 

that overflowed from T A-21-223 went to an outfall near the edge of DP Canyon [see Sec. 15.8, 

SWMU 21-004(d)]. At DP West, a 4-in., mild steel (or possibly glass) line and three 1.5-in., 

stainless steel lines transport liquid waste from Buildings TA-21-2, TA-21-3, TA-21-4, TA-21-5, 

and TA-21-150 to Building TA-21-257 (LASL 1968a; LASL 1975; LASL 1976b) (Fig. 16.5-1) 

(LASL 1967b; LASL 1976b; LANL 1983a). 

Additional waste lines that may exist include a 6-in. cast iron waste line and a 3-in. cast iron 

waste line. These lines presently deliver, or have delivered, liquid wastes from DP East, DP 
.. 

West, and the former industrial liquid waste treatment facility, TA-21-35,to the new industrial 

waste treatment plant, TA-21-257 (Fig. 16.5-1) (LASL 1967b; LASL 1976b; LANL 1983a) (see 

Sec. 18.5). 

16.5.1.2. Existing Information 

The following summarizes and evaluates existing data from T A-21-257 and provides the basis for 

determining whether additional information is needed to complete characterization and assess

ment of the site. 

On October 4, 1972, an alpha radiation survey was performed at TA-21-257 (Stafford 1972). A 

Ludlum Model 139 alpha meter was used for the survey. Counts of up to 250,000 counts/minute 

were recorded outside of the building on the surface at a location under the americium raffinate 

sto'age tank (TA-21-289) (Fig. 16.5-3) (Stafford 1972). The highest recorded readings inside of 

thect Jilding were 25,000 counts/minute obtained at the Pug Mill (TA-21-256). Because the 

ave!'~ge gross alpha concentration per gram for this area is 3.2 counts/minute (Purtymun et al. 

1987), these readings are believed to be well above background levels. 

Radiation surveys performed by LASL employees in 1978 identified plutonium, 137 Cs, 241 Am, and 

tritium surface contamination inside the exclusion fence at T A-21-257 and across the public 

access road north of the building (Romero 1978). Radionuclide contamination was identified in 

run-off ditches to DP Canyon and from the TA-21-257 outfall to DP Canyon (LASL 1967d). 

A soil and phoswich radiation survey was performed outside of the TA-21-257 exclusion fence in 
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April 1986 by HSE-1. Seven soil samples were taken on the north and south side of the paved 

public access road near the building (Wenzel and Romero 1986). Table 16.5-11 shows the 

radiochemical and radiation counting results for the seven samples. Conclusions made by 

Wenzel and Romero (1986) from their investigation indicate above-background radionuclide 

contamination and downgradient movement of 238pu, 2391240pu, 137 Cs, and tritium from the 

building area above the paved road surface and also in culverts and ditches leading to DP 

Canyon. However, based on the comparison with background levels (Purtymun et a!. 1987) 

shown in Table 16.5-11, it is clear that all radionuclides analyzed were present at above-back

ground concentrations in almost all of the seven soil samples that were collected. 

In June 1987, three soil samples were collected around a leaking pipe at the northwest corner of 

TA-21-257 (Soholt 1987). The exact sampling locations are not known. Americium contamina

tion was confirmed in all three samples, with a maximum concentration of 56.1 nCilg. The area 

investigated by the sampling has not been remediated or backfilled (Soholt 1987). 

No additional information on either the radioactive container storage area (SWMU 21-001) or the 

areas of concern exists. 

16.5.1.3. Source Tenn 

TA-21-257 began operations in 1967 and continues to receive both radioactive and hazardous 

liquid wastes for treatment. In 1968, it received 244,900 gal. of waste with an average gross 

alpha activity of 562 countsJminute/iiter (LASL 1969). Of the 244,900 gal. received. 40% was 

discharged to DP Canyon without treatment. Table 16.5-111 shows the types of radioactive wastes 

that were treated at the plant from January through May 1973 and the chemical composition and 

average monthly radioactivity of each waste. These wastes are presumably similar in composi

tion to wastes that have been processed at the plant from the time it first came on line in 1967. 

THe plant also has treated large volumes of tritium-contaminated waste (Table 16.5-IV). In 1970 • 

. a total of 2,866,300 gal. of tritium waste, which contained a total activity of approximately 51 mCi, 

was treated. The volume of tritium-contaminated waste currently being treated is not known. It is, 

therefore, not known if the volume of tritium-contaminated waste that was treated in 1970 is 

representative of the volumes of tritium-contaminated waste that have been treated annually 

since that time. 

Over the years, the outfall from Building T A-21-257 (currently permitted as NPDES No . 

EPA050050) discharged an undetermined amount of untreated waste (LASL no date) into DP 
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Canyon. This resulted in the need for a chemical and radionuclide investigation of the outfall 

drainage (see Fig. 15.4-4). This outfall is further discussed in Sec. 15.4, SWMU 21-011 (k)'. 

Operational Data at Building TA-21-257. The Waste Management Group (HSE-7) records raw 

data for treatment operations conducted at Building TA-21-257. The available data include the 

volumes of influent processed and the chemical quality of influent and effluent for the years 1967 

to 1972 and 1978 to 1989. Data for the years 1973-1977 are not available. 

Tables 16.5-V through 16.5-VII are a summary of the raw data tables. The summary tables show 

comparisons of influent and effluent sample concentrations for gross alpha and beta, radionu

clides, and selected inorganic constituents, respectively. The information provided in the three 

tables is based on the best collection of data available at this time and is assumed to be repre

sentative of the more complete data set. The data provided are not consistent between years 

and do not provide both influent and effluent data in all cases. 

Data in Table 16.5-V show that influent flow was greatest in 1970 at 2,863,700 gal. and was at a 

low of 484,000 gal. in 1979, which was the year after the plutonium-processing operations moved 

to T A-55. The general trend in flow has decreased from 1967, when the plant first came on line, 

to the present. The removal efficiency for gross alpha and beta from 1978 to 1989 appears to be 

between 97 and 99%. There is a wide variation in influent concentrations from 1978 to 1989. 

The concentrations in gross alpha and beta vary over approximately three orders of magnitude 

with no apparent pattern or trend. 

In general, the data in Table 16.5-VI show that the greatest concentration of radionuclides in 

influent wastes was between 1979 and 1983. Since 1983, substantial decreases of two to three 

orders of magnitude are recorded in the influent concentrations of radionuclides. Removal 

efficiencies of radionuclide concentrations in the effluent range from 89% to greater than 99% of 

the influent radionuclide concentrations. 

In general, the data in Table 16.5-VII show that concentrations of selected inorganic constituents 

(selected on the basis of toxicity, etc.) were low, except for values recorded for cadmium in 1981 

and 1987 (3.4 and 418 mglL, respectively). Removal efficiencies of inorganic constituents in 

effluent ranged from less than 1 % for hexavalent chromium (which exhibited low influent concen

trations) compared to 94 to 99% for most of the other inorganic constituents. 
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16.5.2. Objectives and Data Needs 

In the course of operations at TA-21-257, documented leaks and spills have occurred outside in 

the area surrounding the facility. Two areas were also used for drum storage of radioactive 

materials. Although cleanup of leaks and spills at areas of concern has been performed, surface 

and subsurface soil contamination may still exist. Stored drums may also have leaked and 

released contaminants. 

SWM U 21-011 data needs are listed below as follows: 

1. Determine the location and below-ground dimensions of underground 
structures T A-21-223, the two 28,000 gal. raw waste storage tanks, the grit 
chamber, TA-21-204, and TA-21-205 from engineering drawings. 

2. Identify the presence of contamination beneath the foundation of Building 
TA-21 -257 by analysis 'of subsurface soil samples using Level 11/111 data. 

3. Identify the presence of contamination at selected waste treatment and 
storage tanks and at locations of historical spills and leaks by Level 11/111 
analysis of surface and subsurface soil samples. 

4. If contaminants are identified, determine the vertical and lateral extent of 
contamination by additional surface and subsurface soil sampling and Level 
1Il/lVanalysis. 

16.5.3. Sampllngllnvestlgatlon Rationale 

Two phases of investigations are planned for SWM U 21-011. Building T A-21-2S7 and the other 

associated tanks and structures are in active use; therefore, field sampling for both phases will be 

conducted only around the building exterior. Investigation of the two radioactive container 

storage areas (SWMU 21-001) and three areas of concern will be performed in conjunction with 

the investigation of SWMU 21-011. 

The initial investigation will consist of surveying and marking existing underground structures, a 

field survey for radiological surface contamination, and angled and shallow boreholes for subsur

face soil sampling. All underground structures and the foundation of Building TA-21-257 will be 

surveyed and the subsurface depth recorded in order to assure structural integrity during drilling 

at ~hese locations. The field radiological survey will identify any surface contamination remaining 

from past leaks and spills. Angled drilling beneath Building TA-21-2S7 will investigate the poten

tial presence of contamination resulting from operations. Shallow drilling will investigate potential 

environmental contamination at the two radioactive container storage areas, selected waste 

treatment and storage tanks, and at locations of historical spills and leaks. 
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Soil samples collected from the initial investigation will be field-screened and submitted for 

selected field laboratory measurements to determine the general types and concentrations of 

contaminants present. Approximately 30% of the total number of samples collected will then be 

submitted to an analytical laboratory for confirmation of contaminants and a full suite, of additional 

analyses. 

Ail samples will be analyzed in the field laboratory. These analyses will be used to define 

whether the nominal borehole depth has reached the edge of the contaminant plume or whether 

each borehole needs to be deeper. Because this investigation presupposes the Building 257 

area is contaminated. the purpose of samples sent to the analytical laboratory is twofold: 1) to 

define the source term and 2) to define the edges of the contaminant plume. Therefore. samples 

sent to the analytical laboratory for confirmatory analysiS will include "hor samples for source 

term definition and samples from the edges of the plume to confirm absence of contamination. 
, -

Additional investigation will be needed if contaminants are identified in the angled boreholes 

beneath Building TA-21-257. A subsequent investigation may also include additional boreholes 

and subsurface sampling to define the lateral and vertical extent of ~ontamination. The analytical 

suite in the subsequent investigation, based on initial investigation results, may be narrowed to 

specific analytes. 

16.5.4. Sampling Plan 

16.5.4.1. Initial Investigation 

The area of investigation surrounding Building TA-21-257 is bounded on the north and east by 

security fences. by MDA T on the west, and by a road to the south (Fig. 16.5-2) (LASL 1976a. 

1976b). Figure 16.5-2 (LASL 1967d) also shows the location of the sump pump TA-21-223 

[SWMU 21-011 (b)]. 

Underground structures T A-21-223. the two 28,000 gal. raw waste storage tanks. the grit cham

ber. TA-21-204 and 'TA-21-205. will be surveyed and marked from engineering drawings (LASL 

1967e; LASL 1968b; LANL 1983a) (for method see Sec. 11.3.3). The depth below ground 

surface for these structures and the foundation of Building TA-21-257 will also be determined 

from engineering drawings in order to assure structural integrity during the drilling program. 

A radiological field survey (for methods see Sec. 11.4.1.1 and Sec. 11.4.1.2) will be conducted in 

the area surrounding Building TA-21-257. Because some areas are now covered by asphalt, it is 
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anticipated that surface radioactivity from previous spills and leaks will be identified at no more 

than five locations. Up to five locations will be evaluated by the collection and analysis of near

surface soil samples to a 30-in. depth (for method see Sec. 11.5.2.2). If five locations are 

sampled. this will result in 25 samples sent to be processed in the field laboratory. Approximately 

30% of the samples collected will be sent to the analytical laboratory. The field screening. field 

laboratory and sample analysis requirements are shown in Table 16.5-VIII. 

Four angle boreholes (for method see Sec. 11.5.3.3). one on each side, will be drilled beneath 

the foundation of Building TA-21-257 at the locations shown in Fig. 16.5-1 (LASL 1976b). The 

angle of borehole penetration will be 45 degrees. Nominal length of these boreholes will be 20 ft. 

Sixteen samples (5-ft core intervals) will be processed in the field laboratory. Approximately 30% 

of these samples will be sent to the analytical laboratory. The field screening, field laboratory, 

and sample analysis requirements are shown in Table 16.5-VIlI. 

Seven shallow boreholes will be drilled (for method see Sec. 11.5.3.1). Six of the boreholes will 

be at locations surrounding Building TA-21-257 as shown in Fig. 16.5-1 (LASL 1976b). The 

seventh borehole will be drilled near the sump pump, T A-21-223. as shown in Fig. 16.5-1 (LASL 

1976a). Nominal depth of these boreholes will be 10ft (four 2.5-ft soil cores). Twenty-eight 

samples will be collected and processed in the field laboratory. Of these samples, approximately 

30% will be sent to the offsite analytical laboratory. The field screening, field laboratory, and 

sample analysis requirements are shown in Table 16.5-VIlI. 

16.5.4.2. Subsequent Investigation 

If contaminants are identified during the initial investigation, additional subsurface soil sampling 

and analyses will be necessary to determine the vertical and lateral extent of contamination. 

Samples obtained from the subsequent investigation will be submitted for a full suite of laboratory 

analyses, except if results from the initial investigation indicate a more focused analytical suite is 

appropriate. 

Additional angled drilling may be required if sources of contamination are identified beneath 

Building TA-21-257. These boreholes will be positioned at 20-ft spacings on either side of initial 

angled borehole locations that were determined to be contaminated. Drillingwill be performed at 

a 45° angle according to the method in Sec. 11.5.3.3. For planning purposes, it is anticipated that 

no more than four additional angled boreholes be drilled to a nominal length of 20 ft. If four 

additional angled boreholes are drilled and sampled, a total of 16 samples will be collected. 

TA-21 Operable Unit RFI Work Plan for ER May 1991 Page 16-179 



Chapter 16 Material Disposal Areas Description & Sampling Plan 

Additional shallow boreholes may also be required to determine the vertical and lateral extent of 

contamination near the two radioactive container storage areas, waste treatment and storage 

tanks, or at the locations of historical spills and leaks. These boreholes (for method see Sec. 

11.5.3.1) will be positioned at 20-ft spacings outward from sampling points at which contamina

tion is identified. For planning purposes, it is antiCipated that no more than 10 additional bore

holes to a nominal depth of 10ft will be required. If 10 additional boreholes are drilled and 

sampled, a total of 40 samples will be collected. 

For planning purposes, it is assumed that the analytical program will be the same as for the initial 

investigation. Table 16.5-IX gives the screening and analysis assumptions for the 56 samples 

that are assumed for the subsequent investigations. 
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Index map 01 TA-21 showing approximate location of detail below 
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TA-21-257. (LASL 197Gb, c) 
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Fig. 16.5-3 Alpha survey at the New Industrial Waste Treatment Plant TA-21-257. (Stafford 1972) 
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Site Number 

C-21-005 

C-21-007 

C-21-033 

Jlaterial Disposal Areas Description & Sampling Plan 

TABLE 16.5-1 
AREAS OF CONCERN ASSOCIATED WITH TA-21-257a 

Description 

Release of 241 Am and plutonium on west side of 
building; soil was decontaminated. (RFA Unit 21.018, 
Task 10, Record 180) Addressed as part of 21-011. 

Release of plutonium, americium, and uranium from a 
tank vent. (CEARP ID No. TA21-8-CA+RW/HW; Task 
10, Record 183) Addressed as part of 21-011. 

1976 TRU cement paste spill. (Task 10, Record 181) 
Addressed as part of 21-011. 

aData source in parentheses is TA-21 Release Site Data Base, LANL 1989. 
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TABLE 16.5-11 

RAOIONUCUOE CONCENTRATION IN SOil SAMPLES NEAR TA-21-2578 

-----~~ 

UpperUmil Sample Sample SafT1)le Sample Sample 
01 Background No.1 No.2 No.3 NO.4 NO.5 

Constlluenl X ... 2sb 

T rllium (pCiIm) 0.0072 4.8 1.9 140 240 3.1 
239/240Pu (pCIIg) 0.025 13.3 5.1 5.7 6.1 10.5 
238Pu (pCVg) 0.005 0.30 . 0.24 0.21 0.92 1.80 
137Cs (pCIIg) 0.44 4,320 13.7 1.45 1.48 45.1 
90Sr (pCUg) 0.88 1,610 4.0 0.13. 0.79 17.3 
Tolal U (JIgg) 3.4 4.49 3.49 3.52 3.08 3.94 
241Am (pCIIg) Not reported 0.082 NOc NO NO NO 

8Wenzel and Romero (1966) . 
bPurtymun el at (1987). 
eNot detected. 

• 

----~------

SafT1)le Sal11>le 
No.6 NO.7 

2.6 2.8 
6.9 0.366 

0.23 0.109 
1.99 0.0547 
0.54 0.25 
5.95 2.64 
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Chapter 16 Material Disposal Areas Description & Sampling Plan 

~ ABLE 16.5-111. WASTE STREAM COMPOSITION TO DP·257 JANUARY THROUGH MAY 1973. • 
Av 

VoVMo CherT"ic:aj Radioactivity 
T'/we Qj ~YaSIilIi ~ ~!TDQ$IioIJ ~ 

Main flow stream, DPW 129,300 pH 11.-4: T5-1, 580 mgtl; 1.38x 10"1 ~CiIIgross a 

Na-400 mgI1; NO 3 -73 mgII; 1.32 x 10:3 mCVl Sr 

CI-S7 fl'"O'I 

Main flow stream, DPE 13,700 Ind. above lnet. above 
Low 235U 

Am·Pu acid wastes 2,500 HN0
3 

+ metalS 22.159 239pu, 20.4g 241Am, 

-0.010 238pu 

SIdg 2, NaOH wastes 400 (Irom recovery opef.) NaCH, 188 mg toIaI a 

Fe, CI, NOa, plJ.s vatiouJ othera inc:Ude 239Pu, 2-41Am 

81dg -4, KOH 130 KOH, used to $CtUb HF lnee 2-48mg 235u + 2mg 239Pu + 
trace 238pu 

Bldg 5, KOH wast .. 480 (SO'\Jbbing 1Oi.), KOH, ,.. 1.360 239pu • 
Distillale 1,130 -N0

3 
11.40 235U 
(ind. in main stream) 

Scrui:llanK, Distillale 40 N0
3 

-, Cr, Ne\.f. KOH + mile. 800 mg235u 
organics 

Alcohol 8 Ethyl Alcohol 1.78g 239pu 

Strip wastes 2S5 Na, Mg, N, Fe, Cr, N, NH3 15.20 235U, trace amounts 

S04,OO3 
of 90Sr and 137 Cs (MFP) 

CigaI'VeS, solvents 9 Acetone, Chlorethytene, etc. 235U, 238Pu, 239pu 

Oils a Vacuum pump oil 238pU, 239pu 

.' 
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Afaterial Disposal Areas Description & Sampling Plan Chapter 16 

TABLE 16.5-IV 
JRITIUM DISCHARGED FROM TA-2i -257 IN 1970a 

Dared 

Jan 898 2 

Feb 919 2 

Mar 886 25 

April 799 1 

May 685 11 

June 1,073 4 

July 1,200 1 

Aug 809 

Sept 889 2 

Oct 858 

Nov !579 <l 

D& .l...ljl 1 
TOTAL 10,849 51 

Mo.Av. 904 4.2 

aLASL (1971). 
bBldg. 257 average = 4.7 x 1O-6 I1Ci/ml. 
cmCi of tritium were calculated using DP-East volumes and analyses and assuming that the DP-West 
wastes contain no tritium. 
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TABLE 16.5-V 
COMPARISONS BETWEEN INFLUENT AND EFFLUENT CONCENTRATIONS 

FOR GROSS ALPHA AND BETA 

Statistic 

Minimum 

Maximum 

Average 

St. Deviation 

% Reduction 

Influent Flowa 
(Liters) 

1,832,300 

10,839,300 

4,948,806 

3,088,736 

alncJudes years 1967 - 1989. 
blncludes years 1978 - 1989. 

Page 16-188 

Gross Alpha (mCi)b Gross Beta (mCi)b 
Influent Effluent Influent Effluent 

6.38 1.24 3.28 3.01 

5353.50 6.41 1030.64 20.44 

904.14 2.60 276.69 7.62 

1976.45 2.06 833.76 7.69 

99 97 

May 1991 TA-21 Operable Unit RFI Work Plan for ER 
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TABLE 16.S·VI 

COMPARISONS BETWEEN INFLUENT AND EFflUENT CONCENTRATIONS FOR RADIONUClIDES 

89St(mCi) 9OSr(mCI) 238Pu (mCl) 2391240pu (mCl) 241Am(mCl) 234U(mCI) 
Sialistica , ... Ell In! Ell , ... Eft , ... Elf I ... Ell Inf Ell 

MinimJffi 0.03 0.03 0.0 0.07 0.87 0.04 1.35 0.06 1.06 0.59 0.50 0.89 

MaxlmJffi 5.48 0.16 31.30 0.87 486.27 0.45 622.11 0.70 5022.74 1.72 813.30 31.60 

Average . 0.74 0.08 4.87 0.34 107.16 0.14 109.53 0.21 747.69 0.90 148.95 6.57 

SI. Deviation 2.04 0.06 11.63 0.33 202.40 0.17 230.54 0.27 1869.79 0.46 297.20 13.60 

% Reduction 89 93 99 99 99 96 

alncludes years 1979· 1989 (not all years have colf1llele data). 

• 

137es (mCi) 
Inf Elf 

0.19 0.16 

48.27 0.97 

5.43 0.45 

18.36 0.32 
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Statistic 

Minlrrum 

Maximum 

Average 

SI. Deviation 

% Reduction 

• 
TABLE 16.S-YII 

COMPARISONS BETWEEN INflUENT AND EFFLUENT CONCENTRATIONS 
FOR SELECTED INORGANIC CONSTITUENTS 

Cd(.) Cr·YI(mgIL) Pb (mg/L) Hg(mg/L) 
Influent Ellluent Influenl Ellluenl Influent Ellluent Influent Ellluenl 

0.01 0.0 0.013 0.026 0.1 3.99E-3 0.01 4.0E-4 

418.20 0.32 0.3 0.15 0.89 3.30E·2 0.05 1.0E-3 

42.51 0.14 0.077 0.076 0.31 1.81 E-2 0.02 5.94E-4 

161.00 0.15 0.103 0.051 0.29 1.21 E-2 0.01 2.28E-4 

99 4 94 97 
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Chapter 16 Material Disposal Areas Description & Sampling Plan 

16.6 SWMU 21-017 Material Disposal Area (MDA) U 

16.6.1 Site Description 

Material Disposal Area U (MDA U) covers an area of 1,200 m
2 

(0.2 acre) (Hansen 1980) and 

contains two absorption beds [SWMUs 21-017(a) and (b)] that were used for subsurface disposal 

of radioactively contaminated liquid wastes from 1948 to 1968 (Hakonson 1987; Hansen 1980). 

An associated sump, TA-21-164 [SWMU 21-017(c)]. was located between the two beds. Figure 

, 6.6-1 shows the location of MDA U at T A-21. A 1945 memo (Veltman 1945) described in some 

de:ail what are believed to be the design requirements for the MDA U absorption beds as follows: 

... provision would be made to handle the so-called process sewage from 
Buildings 2, 3, 4, 5 and 52 in the following manner. A pit will be dug on the 
north side of the mesa approximately 6-ft deep and 10 x 50 ft in area for 
Building 52. A graded gravel bed will fill this pit with relatively large stones in 
the bottom and ordinary soil on top. This arrangement will allow satisfactory 
draining of process sewage.1 

As constructed, the two absorption beds have a surface area of approximately 167 m
2 

(1800 ft2) 

with an estimated volume of about 510m3 (18000 ft3). Figure 16.6-1 shows the absorption beds 

and Buildings 152 and 153. Process sewage was drained from these buildings to the absorption 

beds. 

16.6.1.1 Site History 

Historical records for MDA U are lacking. As a result, the amount of liquid wastes discharged to 

MDA U is unknown. However, the primary contaminant released was 210po (Christenson 1973). 

Records also indicated that about 2.5 Ci of 227 Ac were discharged into these beds in 1953 

(Christenson 1973c). 

There were early problems with the pits; they did not function properly, and it was reported that 

"the oil washing down from the precipitrons is lying on top of the ground. This [oil] is very defi

nitely contaminated to a high degree (Drager 1946): 

M DA U became an inactive site in 1968 (Hakonson 1987). Site stabilization efforts began in 

1985, with the pits remaining uncovered until that time and receiving some cooling water effluent 

18uiJdings 52 and 53 were remembered to 152 and 153. This quote is referring to what is called building 52 
in this Section. . 
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until sometime after 1976 (Purtymun 1976). Site stabilization included the removal of an undocu

mented drain line. The drain line, apparently from the Tritium Systems Test Assembly (TSTA) 

cooling tower, drained into the west absorption bed (Mayfield 1985a). As part of the stabilization 

activities I a trench 20-ft wide, 100-ft long, and 4- to 13-ft deep was dug (presumably through the 

length of the beds), and soil contaminated with actinium was removed to MDA G (Hakanson 

1987). Not all contaminated soil was removed because of lack of time and money. A plastic 

Ilning was placed in the trench to indicate the excavation boundary, and then the trench was filled 

with uncontaminated tuff. The excavated area was covered with 6 in. of top soil, and surface 

stabilization was conducted to remedy several drainage problems. 

In 1987, additional site stabilization was completed (Salazar 1987). Stabilization included place

ment of ditches along the south fence of MDA U to prevent runon; topsoil, gravel mulch, and 

reseeding inside the fence; and placement of four brass markers at the corners of the site. In 

1990, additional run-off collection drainage ditches were added to prevent run-off from the 

surrounding area from flowing across MDA U (Hakanson 1990). 

16.6.1.2 Existing Information 

16.6.1.2.1 Waste Discharge Information 

Existing information on waste discharge is scant. It is known that the primary contaminant of 

waste discharged to the two beds was 210po (Christenson 1973c). Although the amount of 

21 0po discharged is unknown, its half-life of 138.4 days indicates that it has decayed to undetect

able levels. Christenson (1973) also stated that these beds received 2.5 Ci of 227 Ac in 1953. 

Actinium-227 came principally from the effluents of filter building 153, which scrubbed 227 Ac out 

of the air in several process buildings at TA-21 (Department of Energy 1979). Identification of 

other wastes at MDA U must come from sampling data. 

A Purtymun (1976) memo stated that on December 18, 1975, water from a cooling process was 

being released into the west pit from a nearby building. At that time, there appeared to be 

permanent water in the west pit, although no overflow into the adjacent drainage was observed. 

A handwritten note on this memo stated "12117/85 Purtymun states that liquid effluent used to run 

down into the canyon and pond in a swampy area there." 

• 

• 
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16.6.1.2.2 Historical Surface Sampling Data 

A 1946 memo (Tribby 1946) reported results of analyses of various effluents for plutonium and 

polonium (Table 16.6-1). Data given therein for chemical sewer numbers 22 and 23, which 

drained into Los Alamos canyon after passing through MDA U, indicated contaminant levels that 

were released from MDA U, probably at higher concentrations than in the effluent. Assuming the 

Jnits of disintegrations per minute per liter (dpm) imply that the measurements were calibrated 

properly, a conversion to pC ilL can be made, as given in Table 16.6-1. These range from 35 to 

645 pC ilL of plutonium in the effluent. 

In 1976, soil samples were taken outside of and within the pits, which were still uncovered at the 

time. These samples showed elevated gross alpha levels bOth inside and outside the fence 

(Purtymun 1976). The locations of the samples are given in Fig. 16.6-1 (LASL 1976a). Gross 

alpha values are given in Table 16.6-11. Purtymun recommended that " ... consideration should be 

given to end release of water into the pits from near-by buildings." 

Soil, tar, and vegetation samples were collected in 1980 (Mayfield 1985). The analytical results 

are given in Table 16.6-111. Three sampling locations were noted: U-1 at the west end of the west 

absorption bed, U-2 at the east end of the east absorption bed, and U-3 at the northeast corner 

just outside the fenced area (Fig. 16.6-1). The soil data show low-level plutonium contamination 

on the west absorption bed (e.g., 17.5 pCi/g) and 227 Ac daughters in the tar on the east absorp

tion bed. The tar may have originated from oil from precipitrons (Drager 1946). Tritium was also 

observed in elevated concentrations (e.g., 37,000 pC ill) in soil from the east absorption bed. 

Uranium concentration was highest on the west absorption bed (e.g., 26J,.Lg/g). Tritium concen

trations in vegetation from the absorption beds indicated low levels of contamination (e.g., 7,200 

pCi/L). Gamma radiation levels ranged up to ten times background level on absorption bed 

·surfaces (Mayfield 1985). The elevated levels appeared to be associated with the measured 

elevated levels of radioactive contaminants. 

In 1984, soli samples were taken at 12 locations around MDA U; only one location was within the 

fence (Figs. 16.6-2 --16.6-4). Samples were collected at three depths ( O~' cm, 1-10 cm, and 

10-30 cm). Samples were assayed for tritium, uranium, and 239/240pu. Not all locations and 

depths were assayed for each radionuclide. The most complete data is for the 0-1-cm prOfile. 

For the 0-' cm profile, the maximum background levels for tritium, uranium, and 2391240Pu were 

exceeded in 42, 83, and 100% of the samples, respectively. Figures 16.6-5 through 16.6-7 show 

the spatial prediction surfaces generated from the data at depth 0-1 cm for each of the radionu-
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clides. These contours are for concentration levels above the maximum background levels. 

Because only 12 data points were available, the kriged contours have large uncertainties. How

ever, the contour plots graphically illustrate that the tritium concentration was highest at the 

southeast end outside MDA U (Fig. 16.6-5) and that 2391240pu was highest inside MDA U and 

appears to migrate north (Fig. 16.6-6). The 2391240pu contours also indicate that plutonium may 

have migrated outside the fence to the north (Fig. 16.6-7). 

Generally, for all three radionuclides, the contaminant levels present in the 0-1-cm depth were 

also present in the 1-10-cm depth. However, in the 1 0-30-cm-depth interval, 2391240pu contami

nation only exceeded maximum background levels in one sample. Uranium remained present at 

the same concentration as in the previous two depth intervals. No data were available for tritium 

for the 1 0-30-cm interval. 

Tritium concentrations in vegetation (Fig. 16.6-8) ranged from 3,100 to 10,000 pCi/L, well above a 

background level of 800 pCill. 

16.6.1.2.3 Historical Subsurface Sampling Data 

The 1983 subsurface sampling study took samples from two holes outside of MDA U as shown in 

Fig. 16.6-3. At each location, samples were collected at 12 depths ranging from 0 to 16.2 m. The 

samples were assayed for tritium, uranium, and 137 Cs. The data for this study are reported in 

Table 16.6-IV. Tritium values in both holes at all depths exceeded the maximum background 

level. In the east hole, tritium levels were increasing with depth ranging from 19,000 pCill to 

78,000 pCill (Fig. , 6.6-9). In both holes, uranium values exceeded the maximum background 

level in over 80% of the values. Concentrations did not decrease with depth. AU 137Cs values 

were below the maximum background level. 

16.6.1.2.4 Summary of Historical Data 

Historical data suggest tritium, 2391240pu, and uranium surface contamination extend beyond the 

MDA U fence: and tritium and uranium contamination exists to a depth of 16m in two holes just 

north of the MDA U fence. These conclusions are based on very little data with few locations 

sampled within the fenced area. The spatial and temporal resolution of the data does not ad

equately define source distribution; nor evidence of transport that may have occurred in the past. 

The source of the tritium contamination is not known, but it may be caused by the TSTA. The 

uranium "contamination" is very low-level and may actually be indicative of background in the tuff. 

• 

• 
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16.6.1.3 Source Tenn 

Radioactively contaminated liquid waste was disposed of at MDA U from 1948 to 1968. Records 

on the volume and composition of the waste do not exist. It is only known that about 2.5 Ci of 

227 Ac was added to MDA U in 1953 (Christenson 1973c). Actinium-contaminated soil was 

partially removed in 1985. Subsequent surface and subsurface sampling has found tritium, 

uranium, and plutonium contamination. The source concentration of these contaminants is 

unknown. Whether organiCS or metals were present in the waste stream to MDA U is unknown. 

16.6.2 Objectives and Data Needs 

The objective is to define the extent of source term migration and determine whether capping and 

stabilization-in-place is a possible remedial alternative at this site. Specific data required to 

assess M DA U include the following: 

1. Identify the contaminants present using Level '''!IV analyses. Several 
radionuclides have been found in surface and subsurface samples from 
MDA U. Whether organics or metals are present is unknown. However. 
the potential for contaminants other than radionuclides cannot be ruled out 
because oil washing down from precipitrons was observed in the absorp
tion beds and tar was sampled in 1980. 

2. Determine the lateral and vertical extent of contaminant migration by 
surface and subsurface soil sampling and analysis, both within and beyond 
the MDA U fence, using Levell/screening and Level III/IV laboratory 
analyses. Subsurface radionuclide data to a depth of 16 m indicate low
level radioactive contamination and some vertical migration. Subsurface 
lateral migration is undefined. Existing surface sampling data indicate 
lateral migration or erosion effects beyond the MDA U fence. Additional 
surface sampling is required to define surface lateral migration. Therefore, 
drainages from MDA U need to be identified and sampled. 

3. Determine the primary migration pathways through the evaluation of 
sample analysis results. The primary migration pathways are expected to 
be surface erosion and subsurface transport. Therefore, drainages from 
MDA U need to be identified and sampled, and vadose zone sampling is 
needed. 

16.6.3 SamplingJlnvestlgation rationale 

No information is available on surface contamination because MDA U underwent site stabilization 

in 1987. Surface sampling data on a 10- by 10-m grid within MDA U and extending outside MDA 

U to the canyon rim will be analyzed in conjunction with the T A-21 OU surface-sampling done on 

a 40- by 40,m grid (see Chapters 12 and 13). This data will be augmented by the detailed 
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drainage data as described in Sec. 16.1.4. 

As discussed in Sec. 16.1 .5, because M DA U was a liquid disposal area, both vertical boreholes 

to define the source term and its depth and angle boreholes to define the lateral and vertical 

extent of contamination will be drilled. Because all contaminant species in MOA U cannot be' 

identified at this time, a full analytical suite will be specified for surface and subsurface samples. 

Dependent upon results of initial sampling, the sampling program may need to be expanded to 

include a larger area. In these additional investigations, the analytical suite will be focused to 

specific contaminants identified in the initial sampling. 

16.6.4 Sampling Plan 

Detailed tables have been prepared to identify the sample screening and analysis requirements for 

each planned investigation planned at MOA U. However, due to the large number of pages these 

tables have been placed in Section F.6 of Appendix F, Analytical Tables. 

16.6.4.1 Sur1ace Sampling Plan 

In 1987, MOA U underwent site stabilization activities, which have been discussed in Sec. 

16.6.1.1. Because MOA U was covered with top soil and graded inside the fence, the previous 

surface data are no longer appropriate but represent a layer beneath the surface. The data 

collected here should help determine the effectiveness of this stabilization activity and give insight 

into erosion pattems. 

16.6.4.1.1 Initial Investigation 

The MOA U sampling plan will be sequential. The initial investigation will consist of 40 samples 

from a 10-m by 10-m grid over the entire MDA and extending to the OP canyon edge. The 

sampling will be coordinated with the aU-wide surface sampling plan. (Fig. 16.6-10). Radioactive 

survey instruments will be used within the gridded area to confirm that no areas of elevated 

radioactivity are present between grid points. If such areas are detected, up to 10 samples to 

further characterize the extent of contamination will be collected. These sample data will be 

combined with the drainage data (Sec. 16.1.4) and the data from the TA-21 au surface sampling 

(Chapters 12 and 13) in the vicinity of MOA U to develop spatial prediction surfaces such as 

those described for the 1984 data (Figs. 16.6-5 to 16.6-7). 

• 
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Five sample locations within the MDA and five off the MDA will be sampled at 3 m from the grid 

locations to allow an.assessment of spatial variability. 

All samples will be analyzed in an analytical laboratory for radionuclides, metals, and 

semivolatiles. The screening and analysis requirements are identified in Table F.6-1 (see Appen

dix F). 

16.6.4.1.2 Subsequent Investigation 

Any need for additional sampling and the identification of the numbers and locations of additional 

samples will be dictated by the Jesuits of the initial investigation and the accuracy requirements 

for the prediction surfaces. 

For planning purposes, it is assumed that 20 surface samples on either a 10- by 10-m or 5- by 5-

m grid, as appropriate, surrounding MDA U will be required in the subsequent investigation. A 

reduced analytical suite, determined by analyzing the results from the initial investigation will be 

used. Table F.6-11 (see Appendix F) gives the assumed screening and analysis requirements for 

the subsequent investigations. 

16.6.4.2 Subsurface Sampling Plan 

The characterization targets at MDA U are the two former liquid waste absorption beds. Both 

absorption beds were largely excavated in 1985, and the contaminated soil was removed to MDA 

G. Excavation was terminated before the absorption beds could be completely removed. and the 

area of excavation was lined with plastic before being covered with uncontaminated soil. 

16.6.4.2.1 Initial Investigation 

The subsurface investigation will focus on source term characterization, determining the vertical 

extent of contamination, and identifying transport p~thways beneath the absorption beds. Four 

vertical drill holes with nominal depths Of 50 ft are sited in the absorption beds. Each absorption 

bed will be initially characterized by two drill holes 1~C<ted at the extreme eastern and western 
i....: 

ends of the beds. The number and placement of these source-term holes may be modified based 

on the results of the source term holes into absorption beds at MDA V that will be drilled prior to 

the holes at MDA U. 

A fuil suite of analyses in an analytical laboratory will be conducted on all core samples. The 

screening and analysis requirements are presented in Table Table F.6-111 (see Appendix F). 
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Samples for both contaminant characterization and soil moisture determination will be collected at 

5-ft intervals along the length of the drill holes. The nominal depth for each drill hole is 50 ft. The 

borehole stopping criteria in Sec 11.5.3 will be applied to all boreholes, and the field laboratory 

will be used to make these determinations. One vertical hole will be extended 50 ft below the 

contamination plume to determine whether the liquid waste infiltration beneath MDA U altered 

rock properties. Samples will be analyzed at 1 O-ft intervals in this 50-ft extension for geochemical 

parameters and mineralogy (Table F.6-IV, ..see Appendix F). 

An objective of this investigation is to evaluate the importance of fractures as potential preferen

tial transport pathways. When fractures are encountered, they will be preferentially sampled. 

When a fracture is encountered over a 5-ft-sampling interval, two samples will be taken from that 

sampling interval to allow a comparison of analytical results for fracture and nonfracture intervals. 

This sampling is included in Table F.6-111 (see Appendix F). 

Geochemical parameters and mineralogy will be characterized in all initial investigation boreholes 

on 20-ft intervals of core and on additional contaminant zones to define the geochemical param

eters associated with particular contaminants. For planning purposes, it is assumed that 20% 

additional sampling within contaminant zones will be needed to define mineralogical and geo

chemical control on contaminants. Geochemical analysis is summarized by borehole in Table 

F.6-IV (see Appendix F). 

One 300-ft borehole will be drilled at MDA U (see Fig. 16.6-Vl) for geohydrological parameter 

characterization and geophysical logging as detailed in Sec. 12.5.1. 

16.6.4.2.2 Subsequent Investigation 

Six additional drill holes are tentatively identified for subsequent investigation (Fig. 16.6-11). Four 

of these holes will be inclined 15 to 20° from horizontal and two holes will be vertical (Figs. 16.6-

~ 1 and 16.6-12). The four inclined drill holes will be used to define the extent of the contaminant 

plumes and to further characterize contaminant pathways adjacent to and beneath the absorption 

beds. The inclination and orientation of these drill holes will be modified, if necessary, to take into 

account the data gathered during initial drilling. The two vertical holes, located on the canyon 

slope north of the site, will be drilled to determine if contaminants are moving laterally northward 

towards DP Canyon. 

Samples from suosequent investigation holes will be collected at 5-ft intervals. The analytical 

suite will be reduced in scope, as appropriate, based on initial investigation analytical results. 

• 
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However, for planning purposes, it is assumed that a full analytical suite will be used. Table F.6-

V (see Appendix F) gives the assumed screening and analysis requirements for the subsequent 

investigations. 

Depending on results of hydrogeological parameter determinations in both the planned OU-wide 

300-ft vertical boreholes and the MDA U initial investigation 300-ft vertical borehole, an additional 

300-ft borehOle for hydrogeological parameter determination may be drHled. If so, analyses 

detailed in Sec. 12.5.2 would be conducted. 

The necessity for additional subsequent investigation for characterization will be determined after 

results from the initial and subsequent drilling are evaluated. Surface geophysics will be used to 

locate the buried solid waste disposal pits if the results indicate a need for more detailed source 

term characterization. Placement of additional drill holes will be based on results from the 

surface geophysics and all earlier drill holes. 
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FIg. 16.6-1 Soil, water, and vegetation samples taken at MDA U in 1976 and 1980. (LASL 1976a) 
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TABLE 16.6-11 
1976 ANALYTICAL RESULTS FOR GROSS ALPHA AT M DA U 

(SEE FIG.16.6-1 FOR SAMPLE LOCATIONS) 

Location 

2 
3 
4 
5 
6 

LQ!;;atiQ[J 

A 
B 
C 
D 
E 

aAcid Leach 

G ro up H-7 Analysis (12-12-75) 

Description 

Soil 0 - 2" (East Pit) 
Soil 2 - 4" (East Pit) 
Muck Surface (West Pit) 
Soil Surface (Outside Fence) 
Soil Surface (Drain 2) 
Water (West Pit) 
Water (Drain 2) 

7360 
730 

1990 
12.5 

7.4 
40 

148 

G[Ql.!P 1:::l-6 Scil tloal~ses (j 2-22-Z5) 

Description GrQ~S Alphab 
(almlg) 

Surface (Drain 1) <44 
Surface (Same H-7 Loc. 4) 120 
Surface (Same H-7 Loc. 3) <44 
Surface (Composite Road) <44 
Surface (Slope) <44 

bDirect soil counting with a ZnS gross alpha detection system. 
cAssuming original measurements were propuly calibrated to d/mlg. 

TA-21 Operable Unit RFI Work Plan for ER M~y 1991 

3345 
331 
904 

6 
3 

18 
,67 

GrQ~S Alohac 
pCItg) 

<20 
55 

<20 
<20 
<20 
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• TABLE 16.6-III 
SELECTED RADIO~'UCLlDE ANALYSES FOR 1980 SOIL AND VEGETATION SAMPLES 

Soil 
Depth Tritium Tot.al V 239124Or>u Gamma 

Location (cm) -. (pCiJLa) (jiglgfry (pCi/g,,) Spectra 
BKGOC 720CF 3.4c 0.023c 

V-I 0-1 2700 ± 400 26.1±2.6 tracer Tot.al V is 
swamped high enriched 

1-10 3900 ± 400 25.6±2.6 17.5±O.3 with 235V 

10-30 3800±400 1O.9±1.1 2.2±O.0 

C-2 0-1 37200 ± 800 7.0±0.7 2.4±O.1 227 Ac daughters 
1-10 11800± 500 6.3±O.6 2.2±O.1 in great abundance 
10-30 27300±700 4.3±O.5 O.I±O.O 

U-3 0-1 10600 ± 500 4.7±O.5 L6±O.O Normal 
1-10 6500±500 4.4±O.5 2.5±O.1 Normal 
10-30 5400±500 4.5±O.5 2.0±0.1 Normal 

aliter of soil moisture 
bgram of soil 

• c Upper limit background levels from Purtymun (1987) . 

Vegetation 
Tritium 239/240pu 

Location Species (pCiJLd) (pCi/ge; 
BKGD+ 800+ .00023 

V-I Salix sp. 7200 ± 400 0.8±O.1 
(willow) 

V-2 Pinus pan. 5800±300 O.6±O.O 
(ponderosa) 
Bromus tee. ·9800 ± 1300 l.l±O.l 
(downychess) 

U·3 Guttierezia s. 3300± 300 0.2±0.O 
(snakeweed) . 
Bromus tee. 
(downy chess) ·800±300 2.3±O.1 
Artemesia car. 
(wormwood) 300 ± 300 1.8±O.O 

dUter of tissue moisture ., egram of ash 
fUpper limit background levels from The Environmental Surveillance Group (1987). 
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TABLE 16.6-IV 
1983 VERTICAl DISTRIBUTION OF SELECTED RADIONUCUDES IN TEST HOLES NORTH OF MDA U 

Test Hole U-E Teat Hole U-W 
Deplh Trilium Total U 137Ce Depth Tritium Total U 
(m) (pCill.) (Ilglg) (pCVg) (m) (PCiIL) (!lCl/g) 
BKGDa 7200· 3 ... 0· 1.09- 7200· 3.40· 

0-0.9 19000±2000 3.7910.18 0.18±0.07 0-0.9 7800±800 4.75±0.18 
0.9-1.5 1170011200 3.76±0.18 0.10±0.0" 0.9-2.4 9200±1000 3.88±0.18 
1.5-2.4 10100±1000 3,4610.18 0.0910.04 2.4-4.0 39000i4000 3.70±0.18 
2.4-4.0 13500±1400 3.7510.18 0.03±0.03 ".0-5.5 9000±900 3.80tO.18 
4.0-5.5 10200±1000 3.49±0.18 0.0810.0" 5.5-7.0 9300±1000 3.63±0.18 
5.5-7.0 17700±1800 365iO.18 0.06tO.05 7.0-8.5 83001900 3.27±0.18 
7.0-8.5 11100±1100 3.19±0.18 0.0410.07 8.5-10.1 9600±1000 3.70±0.18 
8.5-10.1 18100±1800 3.0910.18 0.02±0.03 10.1-11.6 9300±1000 3.5210.18 
10.1-·11.6 31000±3000 3.75±0.18 0.06±0.03 11.6-13.1 7100±700 3.5HO.18 
11.6-13.1 4700015000 3.4UO.18 0.06±0.03 13.1-14.6 8900±900 3.55±0.18 
13.1-14.6 66000±7000 3.S7±0.18 0.08±0.0" 14.6-16.2 11400±1200 3.5HO.18 
14.6-16.2 78000±8000 3.4810.18 0.09±0.05 16.2-17.6 8900±900 3.1HO.18 

aUpper Imlt background levels trom Purtymun (1987). 

• 

137Cs 
(pCi/g) 
1.09a 

0.1610.07 
0.OHO.04 
0.0210.07 
0.07±0.03 
0.06±0.05 
0.10±0.05 
0.0210.04 
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0.04±0.03 
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16.7 SWMU 21-018 Material Disposal Area (MDA) V 

16.7.1 Site Description 

Material Disposal Area V [SWMU 21-018(a)] is a 3561-m2 (0.88-acre) site containing three 

absorption beds that occupy 1390 m2 (15,000 ft2) and a volume of 4250 m
3 

(150,000 ft3) (Walker 

et al. 1981). Figure, 6.7-1 shows MDA V's location on the north side of a tributary to Los Alamos 

Canyon and details the layout of the three absorption beds. The absorption beds were used for 

liquid waste disposal from a laundry operation at Building 20 [SWMU 21-018(b)] and were in 

continuous use from October 1945 to 1961. 

16.7.1.1 Site History 

An early memo (Veltman 1945) documented that the layout of MDA V (presumed to be the 

engineering drawings) was completed in early 1945. This memo stated that three 7.6- by 61-m 

(25 by 200 tt) pits were located on the south side of the laundry, immediately adjacent to Los 

Alamos Canyon. The first pit was to act as a "grease sump," whereas the second and third were 

to receive "ordinary seepage." The pits were designed on a "conservative 1/2 gal. per square foot 

per day" (20.37 Um
2

/d) percolation rate. The latter statement probably meant that the pits and 

underlying tuff were expected to absorb in excess of 1/2 gal. effluentlft
2
/day. More recent 

estimates of the saturated conductivity of the tuff underlying the pits indicate about one-fourth of 

the original design rate (Abeele et al. 1981). Therefore, the pits may have been underdesigned 

for the volumes of liquid wastes expected. 

In Abrahams (1962), further details about the site suggested that the pits were 244-cm (8 tt) deep 

and were dug adjacent to a small tributary canyon feeding Los Alamos Canyon. The pits were 

filled with 152-183 cm (5 to 6 ft) of large gravel with layers of small gravel, soil, and tuff above. 

The capacity of each pit was estimated as 227,100 L (60,000 gaL). 

Abrahams (1962) also estimated that the average discharge of laundry waste to MDA V between 

Oc!ober ~945 to 1961 was 22,71 0 to 30,280 L (6,000-8,000 gal.) per day, 7.57 million L per year 

(2 million gal. per year). or about 151.4 million L (40 million gal.) over the use history. Other 

unaveraged estimates of flow, based on data from 1951 to 1952, ranged from 1,514 to 83,270 Ud 

(dOO to 22,000 galJd) (Tribby 1946). All of the discharge was into pit 1, which overflowed into pit 

2 and then pit 3. The volume of water reaching pits 2 and 3 is unknown. but relatively little is 

thought to have reached pit 3 (Abrahams 1962). Only one reference to effluent overflow into pit 3 

appears in the archives (Drager 1946). 
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A pond, which contained emergent aquatic vegetation (cattails, rushes), formed on pit 1 in the 

early 1950s. There are several possible explanations for this pond: the overflow pipe may have 

clogged; permeability to downward flow may have decreased; and/or the initial design specifica

tions on percolation rates into the tuff may have been overly optimistic (Abrahams 1962). Other 

studies (Drager 1946) reported that the pits did not perform as expected. For example, "a large 

amount of contaminated water was lying above the ground in the pits." This observation would 

be consistent with the overestimation of seepage rates used in designing the pits. 

Liquid waste disposal to MOA V ceased in 1961, and the facility was placed on standby until 

September 1963 (Property Group Office 1962). It is unknown when a soil cover was first placed 

over the absorption beds. However, in 1985, a soil cover was placed on the site to repair erosion 

damage (Hakonson 1987). 

MOA V is currently maintained under the Environmental Surveillance Group's low-level radioac

tive waste management program for MOAs. The site is fenced and is inspected annually to 

identify and remedy maintenance problems. 

16.7.1.2 Existing Information 

16.7.1.2.1 Waste Discharge Information 

The following data were taken from a variety of sources predating 1980. The data are highly 

qualitative and are presented here to identify radionuclides present in the waste. 

Periodic grab sampling for contaminants in the pits dates back to 1946 when Tribby (1946) 

reported plutonium and polonium concentrations in pit water of 460 dpm/L (207 pCilL) and 2,000 

dpm/L (909 pCilL) respectively. In 1954, Hermann reported that MOA V soils contained 26,000 

dpm Pu/g (11,712 pCilg Pu/g) dry soil at the surface to 120 dpm Pu/g (54 pCilg Pu/g) dry soil at a 

depth of 135 cm (53 in.). The exact location of the Hermann samples is not known. 

In a memo by Mead and Newell (no date), the laundry effluent was reported to average 1,500 

cpm/L gross alpha (primarily plutonium), 750 ppm total solids, and have a biological oxygen 

demand (BOD) of 500 ppm. The memo also stated that no synthetic detergents were used in the 

laundering operation at that (unspecified) time. 

Beginning in 1955, daily laundry effluent samples were composited each week and analyzed for 

selected radionuclides. Based on an analysis of that data, Abrahams (1962) estimated that 

plutonium accounted for 1/3 to 1/2 of the gross alpha activity, whereas strontium accounted for 1/ 

• 

• 

• 
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10 to 1/25 of the gross beta activity. Further analysis by Christenson (1973c) indicated that 

0.0035 City Pu (mostly 239/240Pu) was added to the pits from 1952 to 1961 (0.0315 Ci during 

those 9 years). Christenson (1973c) estimated 90Sr additions of 0.002 Ci/y from 1945 to 1961 

(or 0.034 Ci total). He reported that about 3 Ci of 89Sr, 1408a and 140La were also added to 

MDA V from 1945 to 1961, but because of their short half-lives (less than 50 days), they will not 

be detectable in present samples from the site. 

16.7.1.2.2 Historical Surface Sampling Data 

10 1980, surveillance activities were initiated to characterize the distribution of radionuclides' within 

the near-surface environment of MDA V and particularly within 0.5 m of the ground surface. A 

chronological history of surveillance activities at MDA V is summarized in Table 16.7-\. These 

data range from low-resolution, qualitative field instrument surveys to higher-resolution quantita

tive soil and vegetation sampling. Some of these data collection efforts were poorly documented, 

and only incomplete data sets are available from sampling activities in the early 1980s. 

A summary of radiochemical analytical data on soils and vegetation samples collected from 1982 

to 1984 are given in Tables 16.7-11 and 16.7-111. In 1982 soil samples were collected at locations 

V-1, V-2, and V-3 (Fig. 16.7-1). In 1984, samples were taken at 16 locations on what appears to 

be a 20- by 20-m grid. Unfortunately; the information is not available to place the grid locations on 

the site. In all cases, samples were collected at three depths; 0-1 cm, 1-10 cm. and 10-30 cm. In 

1982. soli samples were analyzed for tritium. uranium, 238pu, and 239/240pu. and in 1984. for 

tritium, uranium. and 239/240pu. 

The 1982 soils data show that concentrations of all radionuclides for which samples were ana

lyzed (Le .• tritium, U, 238pu. 239J240Pu) were elevated above the maximum background level in 

over 800;.., of the samples. The 1984 data show tritium levels within the background level range 

for all samples except four at the 10-cm to 30-em depth. The levels for these four samples range 

from 10,000 pCilL to 22,000 pCi/L. Uranium levels are reported for only one depth (depth not 

specified) and are generally above background, ranging from 4.5 to 17.3 mg/g. Plutonium-239 

and -240 levels are also generally above background levels. The maximum value observed for 

plutonium is 7.B pCl/g. 

It is interesting to note that t~e}~ 82 tritium levels are considerably elevated over the 1984 levels. 

There are no records of tritium ~ ing put into MDA V. This may indicate some other source for 

tritium contamination. 
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In 1980, vegetation samples were analyzed for tritium, uranium, 238Pu, and 239/240pu (Table 

16.7-111). Concentrations of all of these radionuclides were elevated above the maximum back

ground levels in all samples. In 1984. the vegetation samples were analyzed for only 137 Cs. All 

sample concentrations were below the maximum background level for 137Cs. 

The radionuclide concentration data for soils and vegetation in Tables 16.7-11 and 16.7-111 do not 

reflect current site conditions because a soil cover was placed on the site in 1985 to repair 

erosion damage (Hakanson 1987). Consequently, the data in Tables 16.7-11 and 16.7-111 now 

apply to an unspecified zone beneath the current surface of the site. 

16.7.1.2.3 Historical Subsurface Sampling Data 

The only subsurface information available for MDA V is from a 17.7-m deep hole drilled in pit 2 in 

1983. The location of this borehole is shown in Fig. 16.7-1. Core samples were collected at 0.9-m 

(3-ft) and at 1.5-m (5-ft) intervals down to 17.7 m (58 ft). The samples were analyzed for tritium, 

uranium, 238pu and 2391240pu, and cesium. These data are presented as a function of depth 

zone in Table 16.7-IV. 

The 0.9- to 2.4-m sample, which corresponds to the interface between the bottom of the pit and 

the underlying tuff, had the highest concentrations of uranium. 137Cs, and 239,240pu. The 

elevated levels of contaminants at the pitltuff interface may be explained by noting that the highly 

permeable rock layer above the interface and the relatively impermeable tuff below the interface 

provide a physical (and possibly chemical) barrier to downward movement of low-solubility 

contaminants. 

Cesium-137 was within background levels in all samples. Uranium concentrations were within a 

factor of 2 of backgroufld levels, with the exception of the pit/tuff interface. 

Tritium and 239/240pu concentrations exceeded background level at all sampling depths. A large 

body of literature suggests that plutonium mobility in the unsaturated subsurface environment is 

minimal (Watters et al. 1980). The presence of plutonium at the lower sampling depths in the tuff 

beneath MDA V probably reflects the influence of the large amount of effluent water added to the 

site that enhanced the downward migration of plutonium. The presence of plutonium at the 16.2-

to 17.7-m depth suggests that more mobile contaminants may have migrated to greater depths. 

The extent of this migration, if it has occurred, is completely unknown at this time. 

• 

• 
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16.7.1.2.4 Summary of Historical Data 

Available data suggest a low-level contamination of soils and vegetation with tritium, uranium, 

and plutonium exists in MDA V, including the underlying tuff. Qualitative data indicate that 90Sr 

may be present. The spatial and temporal resolution of the data does not adequately define 

source distribution or evidence of transport that may have occurred in the past. The limited 

available data also suggest that certain contaminants, Le.! u"ranium, and 239/240pu, have 

elevated levels at the pit/tuff interface. The borehole sampling conducted in 1983 suggests that 

transport of some radionuclides into the tuff has occurred to at least 16 m. A very limited amount 

of data suggests that transport of radjonuclides into vegetation is low. 

No data are available on whether contaminants other than radio nuclides (Le., organics, 

semivolatiles, metals, or any other hazardous constituents) are present in the absorption beds. 

As memioned previously, Mead and Newell (no date) stated that no synthetic detergents were 

used in the laundering operation; however, pit 1 was to act as a "grease sump" (Veltman 1945). 

Therefore, the presence of hazardous constituents cannot be ruled out. 

16.7.1.3 Source Tenn 

About 3 Ci of 89Sr, 1408a, 140La (now decayed to undetectable levels). 0.1 Ci of plutonium, and 

0.034 Ci of 90Srwere released into the pits (8alo and Warren 1983; DOE 1979). Other radionu w 

clides, such as uranium, were released, but the total amounts are unknown. Whether organics or 

metals were part of the waste stream is unknown. Recall that the first pit was to act as a "grease 

sump· (Veltman 1945), an indication that the waste may not have been purely radioactive. 

15.7.2 Objectives and Data Needs 

The objective is to define the extent of source term migration and to determine whether capping 

and stabilization-in-place is a possible remedial action at this site. No chemical data exist for 

MDA V, and radionuclide data with depth exist to 17.7 m for one drill hole in pit 2. The data 

required to assess MDA V include the following: 
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1. Identification of contaminants present using Level III/IV analyses. Although 
this MDA received laundry waste, the presence of hazardous constituents 
(e.g., solvents) cannot be ruled out with the existing data . 

2. Determination of vertical and lateral distribution of contaminants both within 
and beyond the MDA V fence using Level II surveys and Level III/IV 

May 1991 TA-21 Oper.able Unit RFI Work Plan for ER 



Jfaterial Disposal Areas Description' & Sampling Plan Chapter 16 

laboratory analyses. Some surface radionuclide data exist, and radionu
clide data with depth exist to 17.7 m. The radionuclide data indicate low
level contamination and some vertical migration. Because this was a liquid 
waste disposal area, both vertical and lateral migration are likely. To 
assess lateral migration and to help understand erosion effects, surface 
samples will be taken. To assess vertical migration, boreholes for subsur
face samples are required. 

3. Characterization of all contaminant migration pathways. The vertical and 
lateral pathways are believed to be most important, both because MDA V 
was a liquid waste disposal site and because of its proximity to the rim of 
an auxiliary canyon to Los Alamos Canyon. 

4. Determination of the geologic stability of the site, particularly with respect 
to erosion. Because this MDA is adjacent to a canyon side, the geologic 
stability of the site must be determined to evaluate whether capping and in 
situ stabilization of waste is a viable remedial alternative at this site. 

16.7.3 SampllngllnveS1igation rationale 

MDA V surface sampling on a 10- by 10-m grid was conducted in October 1990. Additional 

sampling from MDA V will include detailed drainage samples as described in Sec. 16.1.4. 

Whether additional surface sampling at MDA V is required wilt be determined by evaluating these 

combined data. 

In the initial investigation, combined data from samples collected in the investigations described 

above will be used to determine spatial prediction surfaces, such as kriging surfaces for MDA V 

and the surrounding area. These surfaces will be used to determine radionuclide contaminant 

levels and study migration patterns and erosion effects. Requirements for additional radionuclide 

sampling and the numbers and locations of those additional sample units will be dictated by the 

accuracy requirements for the prediction surfaces. These accuracy requirements reflect the 

degree of uncertainty that will be acceptable for comparisons to action levels, for the risk assess

ments, and for migration and erosion modeling. 

Because MbA V was a liquid disposal area, boreholes will be drilled to define the lateral and 

vertical extent of contamination as discussed in the rationale given in Sec. 16.1.1. Because 

contaminant species in MDA V cannot be identified at this time, a full analytical suite will be 

specified for surface and subsurface samples. 

The sampling program may need to be expanded to include a larger area, depending upon 

results of initial sampling. In these subsequent investigations, the analytical suite will be focused 

on specific contaminants identified in the initial investigation. 

• 

• 
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16.7.4 Sampling Plan 

Detailed tables have been prepared to identify the sample screening and analyses requirements for 

each planned investigation of M DA V. However, due to the large number of pages, these tables have 

been placed in Section F.6 of Appendix F, Analytical Tables. 

16.7.4.1 Surface Sampling Plan 

16.7.4.1.1 Current Surface Sampling 

MDA V was sampled for surface radionuclide contamination in October 1990. This sampling 

effort is part of the Environmental Surveillance Group's environmental surveillance of low-level 

radioactive waste program. Sample locations are on a 10- by 10-m grid. As shown in Fig. 16.7-2, 

several areas have additional sample locations based on a 3- by 3-m grid. These additional 

samples allow for characterization of the local variability, increasing precision for the prediction of 

contaminant concentration distributions. Phoswich and JlR counts will be determined for each 

sample location and samples are being analyzed for radionuclide contamination. 

16.7.4.1.2 Initial Investigation 

Data from the TA-21 au surface sampling plan described in Chapters 12 and 13 will be used, in 

conjunction with the 1990 MOA V data and the detailed drainage samples, to study migration 

patterns and erosion effects and to determine what, if any, subsequent investigations are needed. 

16.7.4.1.3 Subsequent Investigation 

For planning purposes, it is assumed that 20 surface samples on a 20- by 20-m grid surrounding 

M DA V will be required in the subsequent investigation. Additionally, radioactive survey instru

ments will be used within the gridded area to confirm that no areas of elevated radioactivity are 

present between grid points. Up to 10 additional samples will be taken of any such areas de

tected. 

For planning purposes, it is assumed that all samples will be sent to an analytical laboratory for 

radionuciide, metals and semivolatiles analysis. The actual analytical suite will be determined by the 

results from initial sampling. Table F.7-1 (see Appendix F) presents the assumed screening and 

analysis requirements for subsequent investigations. 
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16.7.4.2 Subsurface Sampling Plan 

The subsurface sampling at MDA V will examine potential contaminant migration from the three 

liquid waste absorption beds that received radioactive effluent from the DP laundry facility. Bed 1 

received effluent directly from laundry operations and acted as a "grease sump." Overflow from 

bed 1 entered bed 2, which in turn overflowed into bed 3. Beds 1 and 2 are believed to contain 

most of the radioactive contaminants. Only small amounts of laundry effluent reached bed 3, and 

contamination levels are expected to be low. Previous studies indicated that tritium and pluto

nium concentrations are generally above background levels to depths of at least 17.7 m beneath 

bed 2 (Table 16.7-IV). Therefore, preliminary characterization activities will focus on determining 

the extent of contamination, identifying transport pathways, and deriving source term information. 

16.7.4.2.1 Initial Investigation 

Vertical drill holes are sited in the three absorption beds to characterize the source term for 

contaminant transport modeling to determine the vertical extent of the contaminant plume and to 

determine the suite of contaminants that should be analyzed during the subsequent investigation 

(Fig. 16.7-3). Three holes are located in bed 1, two holes are in bed 2, and one hole is in bed 3. 

The three holes in bed 1 will be used to evaluate the homogeneity of contaminants in that liquid 

waste absorption bed. All source term holes will be drilled to a nominal depth of 75 ft. 

MDA V will be the first liquid waste MDA that is drilled for this OU. Results of the source term 

characterization in bed 1 at MDA V will be used to evaluate, and if necessary, modify the number 

and types of source-term drill holes at the other liquid waste MDAs (e.g., MDAs U and T) at TA-

21. 

Cl,C, 

Samples for contaminant characterization will be collected at varyin&intGrvals along the length of 
.' '., 

the drill holes. More closely spaced samples will be taken at the interface between the floor of 

the absorption bed and the underlying tuff because the highest levels of contaminants were 

observed here, and there is indication that there may be some natural barrier to downward 

movement at this interface (See Sec. 16.7.2.3). Samples will be collected at 2.5-ft intervals in the 

absorption beds and across the interface separating the absorption beds and the underlying tuffs. 

Below the absorption beds, samples will be collected at 5-ft intervals. These sample intervals 

may be modified because of variable amounts of core recovery and requirements for greater 

sample volumes for laboratory analyses. Samples for soil moisture determination will be col

lected at 5-ft intervals. 

• 

• 

• 
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All core samples collected in the initial investigation will be submitted for the full suite of analyses 

in an analytical laboratory will be conducted on all core samples. The screening and analysis 

requirements for the initial investigation are given in Table F.7-11 (Appendix F). 

The nominal depth of the drill holes is given in Fig 16.7-3. The borehole stopping criteria in Sec. 

11.S.3 will be applied to all boreholes, and the field laboratory will be used to make these determi

nations. One vertical hole in absorption bed 1 at MOA V will be extended SO ft below the con

tamination plume to determine whether the liquid waste additions altered rock properties. In this 

region of this hole, samples will be analyzed at 1 O-ft intervals for geochemical parameters and 

mineralogy as detailed in Sec. 12.S.1.S and given in Table F.7-III (Appendix F) .. 

An objective of this investigation is to evaluate the importance of fractures as potential preferen

tial transport pathways. When fractures are encountered, they will be preferentially sampled. 

When a fracture is encountered within a S-ft-sampling interval, two samples will be taken from 

that sampling interval to allow a comparison of analytical results for fracture and nonfracture 

intervals. This sampling is included as a contingency in Table F.7-11 (Appendix F). 

Geochemical parameters and mineralogy (as detailed in Sec. 12.S.1.5) will be characterized in all 

• initial boreholes on 20-ft-core intervals and within contaminant zones to define the geochemical 

parameters associated with particular contaminants. For planning purposes it is assumed that 

20% additional sampling within contaminant zones will be needed to define mineralogical and 

geochemical control on contaminants. Geochemical analysis is summarized by borehole in Table 

F.7-III. 

• 

One 300-ft borehole will be drilled at MOA V (see Fig. 16.7-3) for geohydrological parameter 

characterization and geophysical logging as detailed in Sec. 12.S.1. 

16.7.4.2.2 Subsequent Investigation 

The subsequent investigation includes nine drill holes at tentative locations around the perimeter 

of the site. Five of these holes are inc!ined 10 to 30° (Fig. 16.7-3 and Fig. 16.7-4) and are 

designed to determine the shape and extent of the contaminant plume. The angles and orienta

tion of these inclined holes will be adjusted to provide the best characterization of the contami

nant plume by incorporating information derived from initial drill holes. Four vertical holes are 

also tentatively sited west, south, and east of the MOA V fence to determine if contaminants are 

migrating laterally towards Los Alamos Canyon. These vertical drill holes are tentatively planned 
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for total depths of 75 ft. Samples for contaminant characterization will be collected at 5-ft inter

vals along the length of all subsequent investigation drill holes. 

The analytical suite for subsequent investigations will be reduced in scope, as appropriate, based 

on analytical results from the initial investigation. However, for planning purposes, it is assumed 

that a full analytical suite will be used. Table F.7-IV (Appendix F) gives the assumed screening 

and analysis requirements for the subsequent investigations. 

Depending on results of hydrogeological parameter determinations in both the OU-wide 300-ft 

vertical boreholes and the MDA V initial investigation 300-11 vertical borehole, an additional300-ft 

borehole for hydrogeological parameter determination may be drilled. If so, analyses detailed in 

Sec. 12.5.2 would be conducted. 

The necessity for additional characterization will be determined by evaluating results from the 

initial and subsequent investigations. Placement of additional drill holes will be based on results 

from these holes. 

• 

• 
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Fig.16.7-1 General site map of MDA V showing former location of Building 20 and associated lines, 
and soil and vegetation sampling locations. 
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Fig. 16.7-2 Surface sampling grid for 1990 low-level radioactive waste surveillance program for 
MDAV. 
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Fig.16.7-3 Approximate location of absorption beds and initial and subsequent investigation drill 
holes for MDA V. 
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Fig. 16.7·4 Cross sections for MDA V showing the layout of absorption beds and initial and 
subsequent investigation drill holes. Drill holes outside the plane of the section are 
dashed. 
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TABLE 16.7-11 
SUMMARY OF MDA V RADIOCHEMICAL DATA FOR SOllSa 

Sample Sample Sam,. Tritium Uranium 23IIpu 2391240pu 137Cs 
Number location D&plh Value +/- Value +/- Value +/- Value +/- Value 

(em) (pCi/l) (pg/g) (pCilg) (pCI/g) (pCI/g) 
BKGD.b 7200b 3 .... b 0.0050b 0.025b 1.09b 

85.03662 5.03 0.40 
85.03663 ".51 0.40 
85.03664 ".78 0."0 
85.03665 ..... 6 0.40 

aSamphl numbers 85.03529 to 85.03665 are lor dala c:olltcted In 1984. The +/- values reported tor each radionuclide are analylicallaboralory uncertainly . 
bUpper background level. Irom Pultymun (1987). 
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TABLE 16.7-111 t:J 
ii) SUMMARY Of MOM V RADIOCHEMICAl DATA FOR VEGETATlQNa ~. 

§= ~ .... 
Ol:j.. -----*"~-~ t:l 
::0 -:!] Sample Sample Sample Tritium 235U 238pu 239/240pu 137Cs :,t.. 

~ 
Number Location Oeplh Species Value +1- Value +1- Value +1- Value +1- Value +1-

., 
CI:> 

(em) (pCiIl) (ppb) (pCiJg) (pCiIg) (pCiJg) E; 
~ BKGO.b 800b 156b .00015b .00023b 1.06 t:J 1:l 
iii CI:> 

::::. 
c.., 
(":) 

0- 80.05326 V-I Bromus anomalous 3600 300 430 50 0.0030 0.0040 0.0760 0.0090 
., 

... 'B' 
g] 80.05327 V-I Andropogon desetorum 3300 300 180 50 -0.0020 0.0020 0.0800 0.0080 B' 80.05328 V-2 Yuccadauca 6400 400 810 80 0.0021 0.0013 0.0800 0.0050 

80.05329 V-2 Bromus tllClorum 5600 300 2910 290 0.0045 0.0013 0.0980 0.0050 
;:s 

80.05330 V-5 Juniperus monosperma 5700 300 2570 260 0.0250 0.0020 0.2930 0.0090 R<> 

~ 80.05331 V-5 Bromus tecto rum 2600 300 890 90 0.0440 0.1110 0.0120 VJ 
t::l 

'" 80.05332 V-5 Artemesia carulhii 1900 300 3700 370 0.0189 0.0018 0.4540 0.0130 ~ ..... 
\Q 
\Q -85.03507 0,0 Melilotus albus 0.7580 1.3000 -. ..... ;:s 

85.03508 0,0 Grass -0.2140 0.8550 ()o 

85.03509 0,20 Grass 0.3970 0.2490 ""0 
85.03510 0,20 Forb 0.0985 0.1060 --t::l 

85.03511 -20,-20 Grass 
;:s 

85.03512 -20,-20 Artamasia 2.1100 0.4700 
85.03513 -20,0 Poplar Tree 1.3200 1.0900 
85.03514 -20,20 Poplar Tree 0.0545 0.9830 
85.03515 -20,20 Gumweed 0.2390 0.2380 

85.03516 -20,40 Ground Cherry 0.0904 0.1020 

85.03517 -40,-040 Shrub Oak 0.3000 0.3210 

85.03518 -40.-40 Grass 0.5410 0.2700 

85.03519 -40,20 Gumweed 0.5350 0.3520 

85.03520 ·40,0 Artemesla drae. 0.5990 0.3960 

85.03521 -40,0 Russian olive 1.2900 0.3210 

85.03522 ·40,20 Melilotus 0.1530 0.6420 

85.03523 -40,40 Bromus Teclorum 0.3500 0.2010 

85.03524 ·40.40 Melilotus albus 0.6360 0.5640 

85.03525 -60,20 Snakeweed 0.6370 0.5790 

85.03526 -60,60 Melilotus albus 0.8540 0.6500 

85.03527 -80,20 Cottonwood 0.1110 0.1090 

85.03528 -80,20 Grass 0.6870 0.4790 

aThe ± values reported tor each radionuclide ilfe analytical laboratory uncertainty, () 

i 
bUpper bad<ground levels from the Environmental and Surveillance Group (1987). 
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TABLE 16.7-IV 
SELECTED RADIONUCLIDES CONCENTRATIONS IN SUBSURFACE SOIL AT MDA V IN 

1983a 

Depth 
(Meters) 
BKGD.b 

0-0.9 

0.9-2.4 

2.4-4.0 

4.0-5.5 

5.5-7.0 

7.0-8.5 

8.5-10.1 

10.1-11.6 

11.6-13.1 

13.1-14.6 

14.6-16.2 

16.2-17.7 

Detection Limits: 
137Cs 

(pCVg) 

Tritium 
(pC ilL) 
7200b 

11300 ± 1200 

21000± 2000 

17000 ± 1700 

24000± 2000 

22000 ± 2000 

19000 ± 2000 

18000 ± 1800 

15100± 1500 

17700 ± 1800 

16500 ± 1700 

20000± 2000 

20000 - 2000 

(Sample location V-1) 

Total U 

(~glg~ 
3.4 

4.1 ±0.2 

62.7± 4.3 

7.3± 0.4 

4.0 ± 0.2 

3.7 ± 0.2 

4.0 ± 0.2 

4.0 ± 0.2 

3.8 ± 0.2 

3.8 ± 0.2 

·3.9 ± 0.2 

3.7± 0.2 

3.7 ± 0.2 

Tritium 

(nCi/Q 

0.7 

239/240pU 

(pCi/g) 
0.025b 

1.300 ± 0.050 

7.700 ± 0.200 

C 

1.420 ± 0.04 

0.271 ± 0.013 

C 

2.200 ± 0.70 

0.810 ± 0.030 

0.375 ± 0.Q15 

0.226 ± 0.009 

0.110 ± 0.006 

0.076 ± 0.006 

Total U 

(~glg) 

0.03 

137Cs 
(pCi/g) 
1.09° 

0.20 ± 0.06 

0.60 ± 0.12 

0.16±0.07 

<0.1 

<0.1 

0.17 ± 0.07 

<0.1 

0.10±0.04 

<0.1 

<0.1 

<0.1 

<0.1 

239,240Pu 

(pCI/g) 

0.0020.1 

aSurface soil (D-30cm). Absorption bed materials (30-120cm). Tuff (below 120 cm) 
bUpper background levels from Purtymun (1987). 
cConcentration large enough to interfere with analytical results. Data are lacking regarding the 
concentration at which this occurred. 
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16.8 SWMU 21-014 Material Disposal Area (MDA) A 

16.8.1 Site Description 

All of MDA A is included in SWMU 21-014, with no subunits defined (LANL 1990). MDA A covers 

an area of 5000 m2 (1.25 acre) (Walker et al. 1981) and contains two underground tanks (the 

General's Tanks), two pits on the east end of the site, and a large pit in the center (Fig. 16.8-1). 

There is some discrepancy in the records on the number of pits on the east end of the site. An 

early engineering drawing (ENG-1266) depicted four pits; however, later drawings (ENG-C2076), 

along with several reports and memos. referred to the existence of only two pits. A recent 

geophysical survey of MDA A (Gerety et. al. 1989) suggested that only two pits are present on 

the east end of the site; therefore. it will be assumed there are two pits, not four. 

16.8.1.1 Site History 

Table 16.8-1 provides a chronological sequence of events and data that pertain to MDA A. The 

following summary and evaluation of this information provide the basis for identifying information 

needed to complete characterization and assessment of this site .. 

MDA A was actively used for waste disposal during two periods, 1945 to 1949 and 1969 to 1977. 

During the first period, the two pits on the east end of the site and the two underground tanks 

were used for waste disposal and storage. The second phase commenced in 1969 when the 

large pit in the center of MDA A was constructed to receive decontamination and decommission

ing debris from TA-21 (Purtymun 1969; Meyer 1971; Desilets 1972; Christenson 1973c). This pit 

was used until late 1977. Remediation of the site cover was conducted in 1985 and 1987 

(Mayfield 1985b; Salazar 1987). MDA A was decommissioned in May 1978. 

Two Eastern Pits 

The two eastern pits were constructed in 1945 and are shown (ENG-1266) as being about 5.5-m 

wide, 3.8-m iong. and 3.8-m deep for a trench volume of about 750 m
3

. They received "labora

tory equipment. building construction material, paper, rubber gloves, filters from air cleaning 

systems and contaminated or toxic chemicals» (Meyer 1952). The possibility exists that "pluto

nium, polonium, uranium. americium, curium, Radium-Lanthanum Isic1, actinium. and waste 

products from the Water Boiler" were present in the waste (Meyer 1952). Polonium and 2391 

240 pu were also thought to be the major contaminants in the waste (Meyer 1952). If this were 
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the case, only the plutonium would remain at present because of the short half-life of the polo

nium. 

There is also reference to the storage of several hundred 55-gal. drums containing "iodide waste" 

(Emelity 1978) on the east end of MDA A in the early 1950s. These drums contained a caustic 

sodium hydroxide (NaOH) solution and stable iodine, which were used to scrub ventilation 

exhaust air containing plutonium and perhaps uranium (Maraman 1990). Corrosion of the drums 

resulted in liquid releases to surface soil on MDA A. The volume of liquid and its chemical 

content are unknown. The drums were removed in 1960, and the storage area was paved to 

immobilize contaminants leaked to the soil. 

General's Tanks 

In 1945, two 50,000 gal. (about 190 m
3 

3.7 m in diameter by 19.1 m in length) steel tanks (the 

"General's Tanks") were buried on the west end of MDA A to receive solutions containing 2391 

240pu. The intent was to store these liquids until improved chemical recovery methods could be 
239/240 . 

used to extract the Pu. The plutOnium was never recovered as planned. However, from 

1975 to 1983, the liquids in the tanks were removed and processed at the TA-21-257 waste 

treatment facility. A sludge remains in the bottom of both tanks; however, the volume of sludge is 

unknown. A memo (Voelz 1973) suggested that less than 1 % of the radioactivity in the tanks was 

associated with the liquid that was processed. This implies that most of the radioactivity remains 

in the tanks and associated sludge. Estimates of the total 239/240pu (and 241 Pu which has 

decayed to 241 Am) stored in the tanks, based on several sources (Voelz 1973; Christenson 

1973) is roughly 200-400 g (12-25 Ci). Evidence of rain water entry into the tanks led to the 

sealing of openings in the top of the tanks in 1985. 

Central Pit 

A large pit was constructed in the center of MDA A in 1969 to contain debris from demolition work 

at TA-21. It was to be excavated to a depth of 9.1 m (30 ft), allowing approximately 5,352 m3 

(7,000 yd
3
) to be buried with a cover of 5 ft of earth (Purtymun 1969). As originally constructed, 

however, the available waste volume was only 3,735 m3, with a depth of 22 ft (Purtymun 1969). 

The pit was enlarged (total volume of 14,325 m
3

) in 1972, but not deepened, and used until late 

1974 to accommodate additional building debris. After the demolition work was completed in 

1974, waste of an unspecified nature was placed into the remaining unfilled portion of the large 

trench (Rogers 1977). The pit was decommissioned in May 1978 when a soil cover was placed 

over the pit (Environmental Surveillance Group 1985). The contaminants placed into the large pit 
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included 239/240pu, 238pu, 235U, depleted uranium, and other unspecified radionuclides 

associated with the waste. Asphalt was also a component of the waste. 

16.8.1.2 Existing Information 

16.8.1.2.1 Waste Discharge Information 

Chapter 16 

The following information was taken from a variety of sources predating 1980. This information is 

highly qualitative and is presented here to identify radionuclides and other contaminants present 

in the waste. 

Documentation detailing the quantities of contaminants and types of waste (Le., specific radionu

elides and hazardous chemicals) placed into the two eastern pits is nonexistent. It seems certain, 

based upon the early technical work conducted at TA-21 , that radionuclides were present in the 

waste. 

Most of the existing predecommissioning data on MDA A concern liquids in the General's Tanks. 

The residue still present in the tanks could contain most of the original radionuclide inventory, 

estimated to be about 12-25 Ci (200-400 g} of 239/240pu. Whether these estimates are strictly 

for 239/240pu or also indude 241 Am is unknown. Plutonium-241 is formed along with 239/ 

240pu in the production reactor and is inseparable from the more well known plutonium isotope. 

Some estimates of the activity in the tanks (Rogers 1977) suggest that about one-third of it is 

241Am (ingrowth from 241 Pu decay). 

The quantities and concentrations of contaminants placed into the large central pit, beginning in 

1969, are unknown. However, because this pit contains building debris, Rogers (1977) stated it 

was contaminated with 239/240pu, 238pu, 235U, and depleted uranium along with other uniden

tified radioactive isotopes. Whether nonradiological hazardous wastes are present in this or any 

other pit in MDA A is also unknown. 

16.8: 1.2.2 Historical Surface Sampling Data 

Beginning in 1980, sampling of the cover at MDA A began to better characterize the distribution 

of radionuclides. Three locations, one outside of MDA A, (Fig. 16.8-1) were selected in 1980 for 

sampling based on the results of field radiation instrument surveys with the phoswich and high 

pressure ion chamber (HPIC). Results of the follow-on soil and vegetation sampling are given in 

Table 16.8-11. The soil samples were taken in three intervals to a 30-cm depth and suggest that 
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tritium levels in the cover are at bad<ground level; uranium in sampling location A-2 soils is 

elevated to depths of 30 em; and 239/240pu concentrations are elevated in samples from all 

three locations and in all three depth intervals with a maximum of 60 nCi/g in the 1- to 10-cm 

interval. Uranium concentrations in soil at location A-2 decreased with depth while plutonium 

concentrations were relatively uniform with depth. Location A-3 is outside of MDA A, and the 

plutonium levels there may be unrelated to MDA A. Vegetation sampling results show that trJtium 

and total uranium concentrations are only elevated in vegetation within MDA A. The one vegeta

tion sample outside MDA A had above-background plutonium. 

In 1984, soil and vegetation sampling was conducted on MDA A, including analyses for pluto

nium, tritium, uranium, and radiation fields as measured with field instruments. The full sampling 

grid was used for the instrument survey (Fig. 16.8-2), while soil and vegetation samples were 

taken from the western one-third of the site, with particular emphasis on the General's Tanks 

area. 

The results (Table 16.8-111) of the instrument survey with the phoswich detector analyzer set to 

respond to low-energy x-rays (16-S0 KeV) from plutonium and americium suggest a fairly wide

spread distribution of these elements across the site. Some counts were two to three times 

background levels of about 800 counts per 200 seconds. Relative JlRlhr as measured with the 

HPIC were also elevated above the background level rate. The HPIC responds primarily to 

moderate and high-energy x-ray and gamma ray photons. 

Concentrations of selected radionuclides in cover soil profile samples and vegetation are shown 

by grid location in Tables 1S.8-IV and 1S.8-V. The 39 grid locations used for the soil and vegeta

tion sampling (Fig. 1S.8-2) included several locations outside of the fenced area to the west and 

two points to the northwest. Soil samples were collected at three depths: 0 --1 cm, 1 ·10 cm, and 

10 • 30 cm. Not all locations and depths were assayed for each radionuclide. The most complete 

data are for the 1 - 10-cm depth. 

Generally, tritium concentrations in soil and vegetation were less than bad<ground levels in the 

majority of samples. However, all soil samples contained uranium and plutonium concentrations 

that were well above maximum background levels, as detailed below. Uranium concentrations 

were also elevated above background levels in vegetation samples. 

All uranium concentrations in soil (except one sample) were above the background level of 3.4 

Jlglg. Uranium concentrations in 88% of the vegetation samples exceeded the bad<ground level 

of about 1 Jlglg by factors of 2 to 6. Because uranium concentrations were elevated in soil, 

Pag916-246 May 1991 TA-21 Operable Unit RFI Work Plan for ER 

• 

• 

• 



• 

• 

• 

Material Disposal Areas Description & Sampling Plan Chapter 16 

elevated uranium concentrations in plants may be because of the presence of contaminated dust 

on vegetation, instead of root uptake. 

Plutonium-238 in soil was elevated above the maximum background level of 0.005 pCilg in all 

samples, except one. Ninety percent of the values reported were greater than two times the 

maximum background level. Of 36 samples, the majority have 238pu concentrations that were 

more than ten times the maximum background level. Figure 16.8-3 shows the spatial prediction 

surface generated from kriging data at depth 1 to 10 cm. The contours are for concentration 

levels above background level. Plutonium-238 is most elevated over the pit that is at the edge of 

the data. 

Concentrations of 239/240pu in soil were more than ten times the maximum background levels in 

the majority of samples. Plutonium-239 and -240 in soil generally exceeded background levels, 

ranging between 1 and 20 pCi/g. Figure 16.8-4 shows the spatial prediction surface generated 

~rom kriging data at depth 1 to 10 cm. The contours are for concentration levels above back

ground level. Plutonium-239 and -240 are most elevated over the General's Tanks and outside of 

the fence to the east and to the northwest. 

16.8.1.2.3 Historical Subsurface Sampling Data 

Four test holes were drilled in MDA A adjacent to the General's Tanks in May 1974 to evaluate 

whether the tanks had leaked contaminants into the surrounding soil (Wheeler 1976). The holes 

were augered to a depth of about 10m (35 ft), and composite samples were collected in 1.5-m 

(5-ft) intervals. The bottom of the tanks are at a depth of 15 ft. Results, as summarized in an 

internal memo, indicated that gross alpha and gross beta concentrations were well within regional 

SOil background levels, suggesting that lateral migration of any leakage from the tanks could not 

be identified as of May 1974. 

In 1983, soil profile samples were taken using a power auger at 90-cm (3 tt) intervals to a total 

depth of 900 cm (30 ft) at six locations around the perimeter of the General's Tanks (Fig. 16.8-5). 

Analyses for 238pu and 239/240pu are summarized in Table 16.8-VI. All samples in the 0-90-cm 

(0-3-ft) depth profile had levels of 2391240pu above background, and three of the six had levels of 

238pu above background. In deeper sampling intervals, only one sample (27-30-ft depth) had a 

238Pu concentration elevated above background level. Nine samples at depths deeper than 3 ft 

exceeded the maximum background level for 239/240pu. Generally, holes 1 and 3 have the 

most elevated levels. 
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16.8.1.2.4 Summary of Historical Data 

Existing data on the spatial distribution of radionuclides in MDA A indicate that elevated levels of 

the radionuclides exist over most of the General's Tanks area as well as off the fenced area to 

the west and northwest. No data were taken on the east side of MDA A or off MDA A to the east 

or north down DP Canyon. 

Surface soil concentrations of 238Pu, 239/240Pu, and uranium were elevated above maximum 

background levels in both the 1980 and 1984 samples. Note however that these levels may no 

longer be present today because the cover was remediated in 1985 and 1987. 

Limited vegetation data suggest elevated uranium levels. However, it is not known whether they 

reflect the presence of contaminated dust on the vegetation or root uptake. 

Auger samples collected in 1974 and 1983 near the General's Tanks to 30-ft depths found levels 

of 238Pu, 239/240Pu, and uranium elevated above maximum background levels in most sampling 

intervals. No other subsurface data are available from other parts of MDA A. 

To date, no analyses for 241 Am in soil and vegetation have been performed, although it is likely 

to be present as a result of ingrowth from 241 Pu decay. No information exists on the 

nonradiactive hazardous waste content of MDA A. 

16.8.1.4 Source Tenn 

Two pits at the eastern end of MDA A contain solid waste that is known to be radioactively 

contaminated, with 239/240pu as the major contaminant. The central pit also contains solid 

waste that is radioactively contaminated. Source concentrations for these three pits are un

known. Drums stored on the surface prior to 1960, at the east end of MDA A east of the two pits, 

may have leaked stable iodine in an NaOH solution. with a good probability of plutonium and 

perhaos uranium contamination. Again, the volume of this possible contamination is unknown. 

Whether nonradiologic hazardous waste is present in these pits is unknown. 

The General's Tanks contain a sludge estimated to have a total of 200 to 400 g (12-25 Ci) of 2391 

240pu (and 241 Am). The chemical composition of this sludge is unknown; however, it may 

contain metals and solvents used in plutonium processing. 
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16.8.2 Objectives and Data Needs 

The objective of this investigation is to confirm the absence of contaminant migration from MDA 

A. Specific data required to assess contaminant migration at MDA A include the following: 

1. Confirm the absence of contaminant migration by identifying contaminants 
present in both the surface and subsurface. Plutonium-239/240 and 241 Am 
were disposed of in MDA A, and uranium has been found in previous sam
pling. However, whether other radionuclides and hazardous wastes may be 
present is unknown. Because the objective is to confirm absence of contami
nation, Level III/IV analyses are necessary. 

2. Determine the lateral and vertical extent of contaminant migration by surface 
and subsurface soil sampling and analysis using Level II/III data. 

3. Determine the primary migration pathways through the evaluation of sample 
analysis results. The primary migration pathway is expected to be surface 
erosion. 

16.8.3 Sampling/Investigation Rationale 

Surface sampling. Surface sampling within the MDA A fence was conducted in October 1990 

on a 10- by 10-m grid, with several additional samples on a 3- by 3-m grid for assessing spatial 

variability. At this time, analytical results from this sampling are not available. Additional samples 

will be collected from the MDA A fence to the canyon rim. This sampling will be coordinated with 

the OU-wide surface characterization (Chapters 12 and 13). These data, along with the detailed 

drainage sampling (Sec. 16.1.4) will be evaluated to define whether further MDA A surface 

sampling is necessary either within or beyond the MDA A fence. 

These data will be used to determine spatial prediction surfaces, such as kriging surfaces for 

MDA A and the surrounding area. These surfaces will be used to determine contaminant distribu

tions, to study migration patterns and erosion effects, and to guide both subsequent sampling and 

analytical needs. Requirements for additional sampling and the numbers and locations of thos.e 

additional sample units wilt be dictated by the accuracy requirements for the prediction surfaces. 

These accuracy requirements reflect the degree of uncertainty that will be acceptable for com

parisons to action levels, for the risk assessments, and for migration and erosion modeling. 

Subsurface sampling. As discussed in Sec. 16.1.5, because M DA A was a solid waste disposal 

area (with the exception of the General's Tanks), emphasis will be on how far contaminants have 

migrated and not on source term definition. Therefore; the focus is on angle drill holes reaching 

beneath MDA A to identify any migration of contamination. Although the General's Tanks re-
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ceived liquid wastes, they are empty, and the initial investigation of this plan emphasizes angle 

holes beneath them to evaluate migration. Depending on the results of initial sampling, this 

approach to subsurface contaminant migration characterization may need to be modified or 

expanded to include a larger area. 

Given limited contaminant information, initial sampling will analyze for a broad analytical spectrum 

of radionuclides, organics, inorganics, and metals. However, in any necessary additional investi

gations, the analytical suite will be focused as appropriate to specific contaminants identified. 

16.8.4 Sampling Plan 

Detailed tables have been prepared to identify the sample screening and analysis requirements for 

each planned investigation at MDA A. However, due to the large number of pages, these tables have 

been placed in Sec. F.B of Appendix F, Analytical Tables. 

16.8.4.1 Surface Sampling Plan 

16.8.4.1.1 1990 Surface Sampling 

MDA A was sampled intenSively in October 1990 for surface radionuclide contamination. This 

sampling effort is part of the Environmental Surveillance Group's environmental surveillance of 

low-level radioactive waste sites. Sample locations are on a 10- by 1 O-m grid. As shown in Fig. 

16.8-6, several areas have additional sample locations based on a 3- by 3-m grid. These repli

cate sample units allow for characterization of the local variability, increasing precision for the 

prediction of contaminant concentration distributions. Phoswich and IlR counts will be deter

mined for each sample location, and samples taken at these locations will be analyzed in the 

laboratory for radionuclide contamination. 

In 1985, MDA A underwent site stabilization activities of removing surface contamination, adding 

cover material, recontouring, and reseeding. The data collected in 1990 should help determine 

the effectiveness of this stabilization activity. 

16.8.4.1.2 Initial Investigation 

To supplement the October 1990 sampling within the fence (see Sec. 16.8.1.2.2), 40 samples will 

be taken on a 20- by 20-m grid from the fence to the canyon rim. Five additional samples will 

also be collected approximately 5 m from selected grid nodes as shown in Fig. 16.B-7 to assess 
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spatial variability. The 20- by 20-m grid to the canyon rim will be coordinated with the 40- by 40-

m grid of the T A-21 OU surface sampling plan described in Chapters 12 and 13. Drainage 

samples will be collected as described in Section 16.1.4. Radioactive survey instruments will be 

used within the gridded area to confirm that no areas of elevated radioactivity are present be

tween grid points. Up to 10 additional samples wilt be taken to further characterize any such 

areas detected. 

The samples will be submitted to an analytical laboratory for radionuclides, metals, and 

semivolatiles analyses. The screening and analysis requirements are given in Table F.B-I (see 

Appendix F). 

16.8.1.4.3 Subsequent Investigation 

For planning purposes, it is assumed that 20 surface samples on a 10- by 1 O-m grid surrounding 

MDA A will be required in a subsequent ir.vestigation. A reduced analytical suite will be used, if 

possible, based on results from the initial investigation. However. for planning purposes, it is 

assumed that a full analytical suite will be used. Table F.B-II (Appendix F) gives the assumed 

screening and analysis requirements for the subsequent investigation. 

16.8.4.2 Subsurface Sampling Plan 

16.8.4.2.1 Initial Investigation 

The subsurface sampling plan at MDA A is deSigned to provide information for the data needs 

described in Sec. 16.8.2. Sampling objectives are discussed in the Introduction (Sees. 16.1.2 

and 16.1.5). Subsurface studies at MDA A will emphasize the characterization of potential 

contaminant infiltration beneath the two underground storage tanks (General's Tanks); two 

eastern solid waste disposal pits; the central solid waste disposal pit; and the NaOH-iodine drum 

site. These features have been accurately located with a previous geophysics study (Gerety et 

al. 1989), which has assisted in hole placement beneath features of interest. 

S;x hoies will be drilled around the perimeter of the site (Fig. 16.8-8). Three of the holes will be 

inclined 15 to 30° from horizontal, and three of the holes will be vertical (Figs. 16.8-8 and 16.8-9). 

One inclined drill hole will penetrate beneath the General's Tanks to detect possible leakage of 

contaminants. One inclined drill hole will penetrate tuff adjacent and below the two eastern solid 

waste disposal pits, and another inclined hole will be drilled beneath the central solid waste 

storage pit. Two vertical drill holes are located north of these solid waste pits to detect possible 
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lateral movement of contaminants towards DP Canyon. An additional vertical hole will be drilled 

to determine the presence of contamination at the NaOH-iodine drum storage site. 

Samples for contaminant characterization, along with samples for moisture determination, will be 

collected at 5-ft intervals along the length of the drill holes. The nominal.length of the drill holes is 

given in Fig. 16.8-8. The borehole stopping criteria in Sec. 11.5.3 will be applied only to vertical 

boreholes (angled holes will stop at the defined length), and the field laboratory will be used to 

make these determinations. 

A full suite of analytical laboratory analyses will be conducted on all core samples. The screening 

and analysis requirements are identified in Table F.8-III (Appendix F). 

An objective of this investigation is to evaluate the importance of fractures as potential preferen

tial transport pathways. When fractures are encountered, they will be preferentially sampled. 

When a fracture is encountered over a 5-ft sampling interval, two samples will be taken from that 

sampling interval to allow a comparison of analytical results for fracture and nonfracture intervals. 

Geochemical parameters and mineralogy (as detailed in Sec. 12.5.1.5) will be characterized 

systematically at 20-ft intervals in the core and within contaminant zones to define the geochemi

cal parameters associated with particular contaminants. For planning purposes it is assumed that 

20% additional sampling within contaminant zones will be needed to define mineralogical and 

geochemical control on contaminants. Geochemical analysis is summarized by borehole in Table 

F.8-IV (Appendix F). 

16.8.4.2.2 Subsequent Investigation 

If the hypothesis is correct that no migration is occurring, then either no subsequent investigation 

or a minimal subsequent investigation may be required. However, if initial boreholes or modeling 

results suggest migration is occurring, then additional boreholes may be required. The necessity 

for additional characterization will be determined after results from the initial drilling are evaluated. 

Placement of additional drill holes will be based on results from the initial drill holes and modeling 

results. 

It is anticipated that no more than five additional boreholes will be required. In any subsequent 

sampling, to the extent poSSible, a reduced analytical suite, determined by analyzing for the fu// 

suite of contaminants in the initial investigation, will be used. 
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For planning purposes; it is assumed thatfive 7S-ft boreholes will be required (see Fig. 16.8-10). The 

analytical suite specified forthe samples may be focused based on initial sample analysis results, but 

for planning purposes, it is assumed that a full analytical suite will be used. Table F.8-V (see Appendix 

F) identifies the assumed screening and analysis requirements for the subsequent investigations. 
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Fig.16.8-1 General base map of MDAA showing location of 1980 soil samples. 
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Fig. 16.8-2 Sampling grid used on MDA A in 1984. 
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Fig. 16.8-5 1983 subsurface soil samples collected with "minuteman" drill (cross section). 
Locations perimeter to the "General's Tanks" as marked on map (plan view), 
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Fig,1S.f3.7 Twenty-meter by twenty-meter surtace sampling grid for MDA A. The x's indicate 
possible replicate sample locations. 
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Fig.16.8-8 Location of initial characterization drill holes at MDA A . 
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Fig.16.8-9 Cross sections for MDA A showing layout of the "General's Tanks," disposal beds, 
and initial characterization drill holes. Drill holes outside the plane of the 
section are dashed. 
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Fig. 16.8-10 Location of subsequent characterization orill holes at MDA A. 
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Geoorars Ta .... 5 lqulds Unpublshed 1963 USGS Report Gross alpha assays on liquid contents . ..... 
0) at MDA A (designated cited in LA-6848-MS 
0) 

as sile 6-2 SL in report) ...... 
::0.. 
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which were previously storod wilhin MDA A. 
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TABLE 16.8·' CHRONOlOGICAl EVENTS FOR MATERIAL DISPOSAL MDA A 

LI2WiWl Rele[IOOI f!anl 

Four locations lOI Alamos report LA-6848-MS, 4 holes were augered to a deplh 01 35 leel and one 
Immedately east and 1976 H-8 memo H8-WS-610 composite sa~le oo"~cted from each 5 foot 

west 01 General's Tn! Gross alpha and beta assays performed, 
at MDAA 

MDAA NIA liquids in one of General's Tanks removed lor 
processing at TA 21-257, 

MDAA N/A large pilln center of MDA A covered over. 

31 locations oulslde of A411 Projecl File Phoswich and uR meIer field surveys 

MDA A, 24 Iocallons 
along MDA A 'ence. and 
10 Iocallonslnside of 
MDAA 

MDA A site vlsil A411 Project File Overall qualilallve evaluation 01 site surface 
condition. 

2 locations within MDA A411 Project File Soil samples collected lor the O-l-(;m, 1-10-(;m 

A and 1 outside MDA A and 10-30- em depths at each locations, as well as 
a 100ai of 6 vegelatlon samples, and analyzed for 
trillum, lotal U, and 239/240Pu 

Sile visit of MDA A A411 Project File Overall quafitative evalualion 0' slle COnditions. 
J1R meier survey. No soil and vegetalion samples. 

5 locations on perimeter los Alamos NotebOOk 23820 TlDdata. 

01 MDA A notes, 1983 los Alamos 
report LA-9762-ENV 

MDAA N/A llquiClS in Generars Tanks removed lor processing. 
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TABLE 16.8-1 CHRONOLOGICAL EVENTS FOR MATERIAL DISPOSAL MDA A 

~ Reference Exflll 

2 locations between A411 ProJect Ale, memo Subsurface samples coRected In various deplh 
north lence 01 MDA A HSE-8-85-271, 3/27/85 Increments 10 a depth 01 aboul17.6 m and assayed 
and road lor 137Cs,239/240Pu and lolal U. 

Surface soils lrom 15 1984 Los Alamos report SoIl samples lrom 0-1 em, 1-10 em and 10-30 em 
locations wilhin MDA A LA·10100-ENV depths assayed lor lrilium, lolal U, and 239/240pu. 
and 5 iocalions oulSlde 
oIMDAA . 

6 locations adjacent 10 A411 ProJect File Soil salfllles oollecled al 3 loot Intervals to a 
and surrounding Ihe deplh 01 30 leelln each hole using Purtyrrun's 
General's Tanks al drift rig (auger saOl)les). Sarl1Jles assayed lor 
MOAA tritium, uranium, 238pu. 239/240Pu, and 137Cs 

5 Iocallons on perlmeter LOll Alamos Notebook TLD dale . 
olMOA A 23820, 1984 lOll Alamos 

report LA·10100·ENV 

151ocalions within 1985 July A411 monlhly SoIl samples oollected at 0-1, 1·10 and 10-30 cm 
MOA A and 5 Iocallons report, memo HSE8·85-909 salTl'Hng deplhS al each 01 20 Iocallons and 

oulslde 01 MDA A analyzed lor lritium, lolal U and 239/240pu. 

16 locallons outside A411 ProJect File Phoswlch and uR meier surveys. 
MOA A lence and 21 
locations Inside lence 

33 locations around A411 Project File Vegetation salTl'les assayed lor tritium, lolal 
MDAA U and 239/240pu. 

16 locations outside 
MDA A lence and 21 

A411 Protect File Phoswlch and JIR meter surveys. 

locations Inside lence 
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TABLE 16.8-1 CHRONOlOGICAl. EVENTS FOR MATERIAL DISPOSAl. MDA A 

~ Relereocs Ewll 

5 locations on perimeter los Alamos Notebook 23820 TLDdata. 
olMDAA notes, 1986 los Alamos 

report LA-UR-B6990, 1985 
los Alamos report LA-l0421-ENV 

MDAA NlA Sile slabitization activities In sealing and 
covering openings in the Generars Tanks, 
removing suriaee contamination, adding cover 
material and recontouring and reseeding MDA A. 

7 locations within and A411 Project File Gamma spedrum analysis 01 soils al 1-10-.cm and 
outside 01 UDA A 10JO-em deplhs. 

Site visit 01 MOA A A411 Project File Overall qualitative evak/allon 01 site conditions 
belore and aller stabitization. 

MDA A trench cap A411 Project File Annual silo inspeclion 01 opened trench cap. 

5 locations around los Alamos Notebook TlDdata. 
MDA A pertmetar 23820 note. 

Surface reconnaissance A411 Project File Qualitative evaluations 01 site conditions. 

ofUOAA 

Surtaee 01 M DA A A411 Project file Surface reconnaissance survey remarking on 
general conditions 01 coveL 

5 locations around UDA los Alamos report TlDdala. 
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TABLE 16.8-11. RADIONUCLIDES IN SOIL AND VEGETATION SAMPLES FROM MDA A IN 
1980 

Soil Sample 
3H (pCill) 

Concentrations 239 240 
Depth Total U (/lg/g) , Pu (pCiJg) 

locati0'b (cm) Soil Veg
b 

Soil Veg b Soil Veg 
Bkgd.a, nOO

a 
800 3.4

a 
9.6 .025

a 
.00023

b 

A-3 0-1 2700 3.5 1.10 
HO 2200 100 3.3 0.1 0.93 0.29 
10-30 1600 3.5 2.00 

A·2 0-1 9100 5200
c 

38.0 1.3
c 

14,000 1700
C 

HO 3100 1300 13.0 0.4 60,000 1700 
10-30 3200 3500 6.5 0.1 17,000 80 

A·1 0-1 5800 3400
c 

3.6 O.4
c 

11.6 2.16 
1-10 3000 5500 3.9 0.1 15.5 3.10 
10-30 4500 4.4 17.5 

a 
b Upper background levels from Purtymun (1987). 

Upper background levels from The Environmental SUlVeiliance Group (1987). 
CVegetation data are for different species. 
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Material Disposal Areas Description & Sampling Plan Chapter 16 

• TABLE 16.8-III. HELD SURVEY DATA FROM MDA A IN1984. 

Grid Location Phoswich countl HPICb 

Z. Y per 200 sec IJ.RIhr 

0 0 1028 7.5 
0 -10 712 9.0 
-10 0 1419 8.5 
-10 -10 812 3.0 
-20 -20 963 12.5 
-30 -20 496 4.0 
-40 -20 710 6.5 
-50 -10 796 7.5 
-60 -10 1273 8.3 
-60 0 1179 7.7 
-60 -10 906 8.3 
-70 -10 726 6.5 
·50 -20 931 7.7 
-60 20 771 6.5 
-60 30 1234 9.0 
-60 40 1253 8.3 
-30 -10 1161 8.3 

• -40 10 1040 7.5 
-50 0 1475 9.5 
-50 10 1455 10.2 
-40 20 1422 8.5 
-30 20 1552 9.5 
-20 10 1413 9.0 
-20 0 1428 9.5 
-29 0 807 7.5 
-40 0 2107 10.5 
-40 10 1503 10.2 
-30 10 1407 8.5 
0 0 1500 7.5 
0 10 1819 7.7 
0 20 1871 7.5 
0 30 1837 8.3 
10 -10 1768 8.5 
-20 20 1761 7.7 
·30 30 1634 6.3 
20 20 922 2.1 
40 20 728 5.0 
60 20 860 4.1 
40 40 1070 7.5 
60 40 918 6.5 
80 40 907 6.0 
60 60 799 7.5 
80 60 1333 5.7 

• 100 60 1295 4.5 

TA-21. Operable Unit RFI Work Plan for ER May 1991 Page 16-269 



ChapTer 16 Material Disposal Areas Description & Sampling Plan 

TABLEI6.8-III. FIELD SlJRVEY DATA FROM AREA A IN1984 (continued) 

Grid Location Phoswich counts 
a 

HPIC
b 

~ l: per 200 sec jlR/hr 

80 80 682 4.7 
100 80 910 4.7 
120 80 1152 6.5 
100 100 1034 4.5 
20 100 796 4.9 
0 80 833 4.9 
20 0 1146 9.3 
-(,() -20 1095 7.7 
-80 -20 1057 
-100 -20 963 5.7 
0 40 1618 7.7 
-20 40 1373 8.1 
0 60 1345 8.5 
20 80 1482 8.1 
40 100 737 7.3 
60 100 969 7.3 
40 80 2293 8.0 
20 60 1991 18.1 
40 60 1501 13.7 
20 40 1619 12.5 

aCounts per 200 seconds, Phoswich window set to16 - 60 KeV, detector height =8 cm. Average back
ground reading x = 872, s =143, n = 7. 

bHP1C (high pressure ion ~hamber) readings were taken with the detector one meter above ground, and 
averaged over a five minute interval. For background, x = 2, s = 0.6, n = 7. The instrument was incorrectly 
calibrated (readings at Los Alamos should be in the range of 10-15 jlR/hr); therefore, only relative and not 
absolute ~r can be compared. 
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l TA[]U': 16.0-IV flADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES TAKEN FROM MOA A IN 1984 FROM THE SAMPLING mHO tl 
IN FIG.16.8·2 ~. 

" ~ §: "" I:) ~ -. 

~ ---,,--- ~ 

Sample Sample Tritium Uranium 238Pu 2J91240pu ~ 
~ Location Depth Value (pClIL) VaiJe (110/0) Value (pCi/g) Value (pCi/g) t; 
~ BKG03 (em) 7200· 3 .• - 0.0053 0.025<1 tl 
"1J ~ iii -~.--"-.----- <"'l :::I 

""I 
0- -20, 10 0-1 3500 '"6' "" -30, ·10 5900 ... 
~ -. 

~ -20, 0 28000 :::s 
'29,0 9100 Ro 
·40,0 3600 

I ~ ·50,0 .200 
"c -30, 10 .600 .... ·40, 10 6200 -. \() -. \() -SO, 10 20000 :::s ..... ()Q 

·30, 20 5300 
"'1:l ·40, 20 3900 
~ -40, 10 .300 :::s 

-30,-10 1-10 1500 4.03 
-20,0 3200 •. 2. 0.0140 0.1380 
·29,0 4700 3.50 6.0000 1000.00 
-40, 0 2600 4.22 0.0440 1.2400 
-50, 0 3500 4.13 0.0450 1.0700 
-40, -10 2900 3.84 0.0370 1.7400 
-20, 10 2000 3.91 0.0032 0.0310 
-30, -10 2400 5.11 0.0910 19.2000 
-40, 10 1700 4.34 0.1040 17.2000 
-50, 10 2600 4.24 0.0630 10.0000 
-30, 20 2000 •. 23 0.1180 21.1000 
·40, 20 2100 •. 87 0.1250 20.4000 
-30, -1- 10-30 2100 •. 07 0.1230 16.7000 
·40, -10 2300 4.12 0.0480 36300 
-20,0 3100 4.15 0.0140 0.1220 
-29, 0 5400 3.75 0.0190 3.1000 
-40, 0 3700 3.94 1.:3300 2.9000 
·50,0 3300 3.83 0.0130 1.4600 
-20, 10 3200 4.27 0.0780 12.6000 
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TABLE 1S.8-IV RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES TAKEN FROM MDA A IN 1984 FROM THE SAMPLING GRID 

IN FIG.1S.8-2 

SaIJ1)le 
Location 
BKGD8 

-30, 10 
-40, 10 
-50, 10 
-30, 20 
-40, 20 
-60,40 
0,30 
-60, 30 
0, 10 
-10, 10 
-120, 120 
0, 20 
-60,0 
-10, 0 
0,0 
-120, ·20 
-60, -10 
-50. -10 
-80. -20 
-60, -20 
-160. -40 
-120. -40 
-100. ·40 
-60. -40 
-160. -60 
-140, -60 
-120. -60 
-100. -60 
-200. ·80 
-200, -80 
-180, -80 

Saf11lIe 
Deplh 
(em) 

10-30 

0-1 

Trftlum 
Value (pCIIl) 
7200-

3500 
2100 
2600 
3200 
1400 
6400 
4300 

11800 
9100 
3700 
3800 
8000 
4500 
7000 
4800 
5200 
5200 
6600 
2700 
2700 
4200 
4800 
3200 
3300 
5200 
4000 
5300 
3300 
3000 
2500 
6300 

Uranium 239Pu 239124°Pu 
Value (JIg/g) Value (pCltg) Value (pCl/g) 
3.4- 0.0058 0.0258 

3.93 0.2420 48.8000 
3.86 0.0080 0.9700 
3.60 0.0110 0.4300 
4.03 0.0310 6.1000 
3.80 0.0100 1.6400· 
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~ TABLE 16.B·IV HADIONUCLIDE CONCENTRATIONS IN SOil SAMPLES TAKEN FAOM MOA A IN 1984 FBOM THE SAMPLING GI~1Il t:::1 
ii" IN FIG.16.8-2 ~. 

§i= <::> v, 
~ r:::. 

~ 
""-

~ 

~ 
SafTllle Sa~ Tritium Uranium 2J8Pu 2J9124°Pu '"1 

~ 

location Oeplh Value (pClll) ValUe (~g) Value (pCl/g) Value (pCi/g) ~ 
~ 

BKGOa (cm) 7200" 3 . .(· O.OOSa 0.02Sa t:::1 
Qj ~ ::J (j 

0- ·160, ·80 6400 '"1 
.... 'S . 
~ ·140, -80 8600 ~. 

-100, -80 6200 
-80, -80 16600 

;3 

-100, -100 4000 R<> 

f -60, -100 3.(00 4.12 0.0091 0.1200 ~ -..; -60, 40 1-10 4300 382 00115 0.2250 ~ -<0 -60.30 3200 4.05 0.0543 10.1000 
<0 

..... 
0,30 2500 3.87 0.0725 12.0000 -. - :l 
-20, 20 4100 3.92 0.0319 5.7700 OQ 

0, 20 3200 4.08 0.0500 8.6600 "'t! 
-10, 10 5700 3.98 0.1090 17.3000 S' 
0,10 2000 3.96 0.7770 0 . .(.(70 

;3 

·60,0 5700 3.55 0.0197 2.0700 
-10, 0 2800 3.78 0.092,( 2.8100 
0, 0 2500 3.90 0.0522 0.7820 
-60, -10 2800 3.79 0.1020 0.9,(30 
-50, -10 7000 3.53 0.1750 .(.4600 
-60, 40 2800 3.73 
-60, 30 3200 3.78 
0, 30 3400 3.90 
-20, 20 2700 3.84 
0, 20 3200 3.86 
-10, 10 3400 3.71 
0, 10 4100 3.67 
-60,0 2400 3.22 
·10, 0 2600 3.66 
0,0 3000 4 . .(2 
·60, -10 2800 4.03 
-50, -10 2200 3.69 
20,30 0-1 14100 
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TABLE 16.8·IV RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES TAKEN FROM MDA A IN 1984 FROM THE SAMPLING GRID 

Sample 
Locallon 
SKGD3 

20,60 
20, 40 
-20, 40 
-10, 20 
20,80 
20,60 
20,40 
-20, 40 
-10, 20 
20,80 
20,60 
20,40 
-20, 40 
-20, 20 

Sample 
Deplh 
(cm) 

1·10 

10-30 

TI11ium 
Value (pCI/l) 
7200a 

15000 
5300 
6400 
3800 
2BOO 
3300 
2400 
2400 
2000 
3000 
5BOO 
3300 
3400 
3100 

3Upper background levels 'rom Purlymun (19B7). 

IN FIG.16.8-2 . 

Uranum 
Value big/g) 
3.4 8 

3.70 
3.90 
3.89 
4.05 
4.05 
4.71 
3,95 
3.80 
3.78 
3.96 

238Pu 

Value (pCl/g) 
0.0053 

239124°Pu 

Value (pCltg) 
0.0253 
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TABI.E 16.8-V. HADIONUCUDE CONCENTRATIONS IN VEGETATION SAMPLES TAK!:N FHOM MOM FROM TIlE SAMPLING GHIO 

IN FIG. 16.8-2. 

Sample Tritium Uranium 
Location Species Value (pCiIl) Value (llg/g) 
OKGDa 800 11 9.6<1 

"-~"----

-180, -40 Pinus Ponderosa 3600 9.890 
-200, -40 Cuerrus Gambell 2700 6.770 
-60, -10 Uedicago SalIva 2500 0.755 
-50, -10 Chrysopsla Follosa 2200 1.610 
-50, ·10 Pinus Ponderosa 3100 5.720 
-40, -\0 Gutlerrezla Sarolhrae 4000 3.740 
-30, ·10 Brornua Fectorum 5300 1.000 
'30, -10 Arteml sia F rlglda 3000 .... 950 
-10. -10 L.acluca Spp. 3000 2.120 
-60,0 Uedllo'ul ooldan. 2700 0.930 
-50,0 Artemisia fngida 3000 .... 670 
-50.0 Artemisia fngida 3400 .... 910 
-40,0 Brornul Fl!Clorum. 1900 1.310 
-29, 0 Artemisia fngida 4200 6.840 
-20, 0 Vesbasc::um Thapws 19000 .... 560 
-20,0 Gutlerfezla Saralhrae 17500 1.150 
-10, 0 Verbasc::um Thapeus 2900 3.010 
0, a Artemisia Friglda 2800 2.690 
-40, 10 Arteml6la Frtgkta 3100 2.740 
-40. 0 Artemisia Frlglda 3300 .... 380 
-20, 10 Vernascum Ihapsus 4000 4.090 
-la, 10 Composilae 3400 2.320 
0, 10 Gutlerrella Saralhrae 6100 1.050 
to, 10 Poa Fendlerlana 1400 1.260 
-40. 20 Brornus Feclorum 3200 0 .... 50 
-30, 20 VerbaSQJm Thapsus 3700 4.730 
-20, 20 Lactuca Spp. 4300 1.590 
-10, 20 Lactuca Spp. 6300 0.980 
0,20 Silanion Hvstrix 3300 2.340 
0,20 Lacluca Spp. 3700 0.880 
20,20 Verbasc::um Thapsus 6900 2.340 
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TABLE 16.6-V. RADIONUCLIDE CONCENTRATIONS IN VEGETATION SAMPLES TAKEN FROM MOM FROM THE SAMPLING GRID 

IN FIG. 1S.8-2. 

S3f11>Ie TriHum Uranium 
Location Species Value (pCI/l) Value big/g) 
BKGOa 800a 9.Sa 

20. SO Lacluca Spp. 43000 1.090 
20,80 26000 0.550 

aUpper background levels lrom the Environmental Surveillance Group (1987). 
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.Haterial Disposal Areas Description & Sampling Plan Chapter 16 

Table 16.8-VI 
Plutonium concentrations in auger samples collected on the perimeter of the General's Tanks in 

1983 at MDA A. 

Sample 
Sample Depth 238pu 239/240pu 

Location (ttl (pCi/,il) (pCi/,il) a 
Bkgd. .005 .025 

Hole-1 0-3 0.0100 0.4200 
6-9 -0.0004 0.0013 
12-15 0.0003 0.0380 
15-18 0.0009 0.0050 
18-21 0.0008 0.1340 

Hole-2 0-3 0.0400 6.8000 
6-9 0.0007 0.0380 
12-15 0.0003 0.0140 
18-21 -0.0012 0.0016 
21-24 0.0003 0.0140 
24-27 -0.0004 0.0200 
27-30 0.0011 0.0120 

Hole-3 0-3 0.0240 2.5100 
6-9 0.0008 0.0510 
12-15 0.0004 0.0270 
15-18 0.0015 0.0900 
2J-24 0.0008 0.0210 
24-27 0.0004 0.0450 
27-30 0.0310 0.0100 

Hole-4 0-3 0.0036 5.7000 
6-9 -0.0006 0.0850 
12-15 0.0019 0.0007 
15-18 0.0003 0.0039 
21-24 -0.0007 0.0021 
24-27 0.0005 0.0032 
27-30 0.0025 0.0070 

Hole-5 0-3 0.0060 0.4000 
6·9 0.0009 0.0060 
12·15 -0.0008 0.0010 
15-18 -0.0007 0.0007 
18-21 0.0012 -0.0008 
21-24 -0.0004 -0.0016 
24-27 0.0003 0.0062 
27-30 0.0004 0.0011 

Hole-6 0.5·3 -0.0005 0.1720 
6·9 0.0003 0.0015 
12-15 0.0002 0.0015 
15·18 0.0002 0.0044 
18-21 0.0004 0.0018 
21-24 0.0007 0.0280 
24-27 -0.0004 0.0027 
27-30 0.0015 0.0007 

aUpper background levels from Purtymun (1987). 
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